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MARQUARDT’S COOPER DEVELOPMENT DIVISION 


INE SOURCE for your start-to-finish 
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Complete and proven rocketry services for aero/space science are pro- 
vided by the Cooper Development vision of The Marquardt Corpora- 
tion. These are high altitude pace probe systems designed for wind 
-asurement, meteorological, radiation, and biological information, and 

* military an cientific high altitude rock search programs. 


Cooper capabili ‘gs includ le n an fabrication of rocket motors, 
payload packages, recovery systems, electron nsors, transmitting 
j 


and receiving equi ont, launcl firing progran s and field opera- 


opment provide 
contract source lish answers to problems spanning all 
high altitude res ‘ch paramete1 from ibility studies to final 
data reduction an resentation. For example, consider the U.S. Navy 


liation me: ng program ration Redwing. 


ystem, engineered and pervised by Cooper, were rocket 


launchers, fire control stations, radiation detectors, telemetry 





transmitting and receiving equipment and ita reducing facilities. 
During the test, 41 rockets were launched. Each performed success- 

Cooper’s ¢ “ience nore than 100 major 
projects in seven years limina stly experimentation and saves 


precious time and money. 





covering Cooper’s ec: systems capabilities, are available 
’ g A. B. Metsger, Vi ident-General Manager, Cooper 
Development Division, 2626 South Peck Road, Monrovia, California. 





Engineers and scientists are invited to discuss career opportunities. CORPORATE 
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SILICONE NEWS from Dow Corning 
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Over-the-Weather Seals 





Courtesy Convair Division, General Dynamics 


Silastic: Seals at Extreme 
Temperatures and Altitudes 


The new Convair 880 is designed to fly over most bad weather along 
intercontinental jetliner routes. So that its passengers can ride in air 
conditioned comfort, the cabin window seals must be designed with mate- 
rials that resist the —60 F temperatures and ozone content of high alti- 
tudes. That’s why engineers at Convair, San Diego, Division of General 
Dynamics: Corporation chose Silastic", the Dow Corning silicone rubber, 
as the seal for the more than 80 windows of the 880 Jet-Liner. 


Silastic is flexible and rubbery at 130 F and does not harden and crack 
when exposed to ozone. This permits efficient and long lasting seals that 
stay in place .. keep cabin air leakage and heat loss to a minimum... . 
maintenance to detect and repair leaks is not required. 


And there are other exposed seals, too, designed with Silastic. For example, 
the Convair 880’s nose wheel door closes on a seal made of Silastic. Most 
rubber fabricators supply gaskets, seals, O-rings and other rubber parts 
made from Silastic. Why not investigate? 


New brochure—‘Silicones 
Solve Space Age Problems” 
Write Dept. 1008. 
Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES “EW YORK WASHINGTON, ©. Cc. 





AVIATION CALENDAR 


Sept. 1—Symposium on Rocket and Satel- 
lite Instrumentation, Society of Instru- 
ment Technology and British isterplane- 
tary Society, London, England 

Sept. 4.5—Civilian, Closec-Course Airplane 
Races, Lakefront Airport, Cleveland 

Sept. 5-11-1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 

Sept. 7-9—Joint Automatic Control Confer- 
ence, Massachusetts Institute of Tech- 

nology, Cambridge, Mass 

Sept. 8-9-1960 Eestes and Operations 
Symposium, Airwork Corp., Millville, N. J. 

Sept. 8-10--1960 National Convention, 
OX-5 Club of America, Tower Hotel 
Courts, Dallas, Tex 

Sept. 12-13—Sixth Annual Titanium Metal- 
lurgy Conference, New York University’s 
College of Engineering, Bronx, N. Y 

Sept. 12-16—16th Annual General Meeting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress 
International Council of the Aeronautical 
Sciences, Zurich, Switzerland 

Sept. 12-16—First Annual USAF Safety Con- 
gress, Mission Inn, Riverside, Calif. Spon 
sor: Office of the Deputy Inspector Gen 
eral for Safety, USAF, Norton AFB 

Sept. 14-16—Annual Meeting, National 
Assn. of State Aviation Offcials, Wort 
Hotel, Jackson, Wyo 

Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C 

Sept. 15-16—Fighth Annual Engineering 
Management Conference, Morrison Ho 
tel, Chicago, Il 

Sept. 19-22—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash- 
ington, D. C 


(Continued on page 6) 
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AEROSPACE 
COMPONENTS 
- BY LAVELLE 


controlled as the outer surface 
is machined to precision size 
Part of the RVX Series re-entry 
full ICBM range flight, the 
hods used by Lavelle to meet 
rospace industry. 
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ired in missiles, space vehicles, 
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LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Philadel p/ 


1, Pa., and Trenten, N.J. 





RADAR 


Rugged . . . Small size (only 73.5 
cubic inches) 


Light weight (10.5 Ibs. complete) 
Solid state circuitry 
Low power requirements 


Accurate at any speed 


Low altitude reliability 


AVIATION CALENDAR 


(Continued from page 5) 


Sept. 20-22—13th Annual Meeting & 
Forum, National Business Aircraft Assn., 
Ambassador Hotel, Los Angeles, Calif. 

Sept. 21-25—National Convention and Aero- 
space Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
cisco, Calif 

Sept. 24—Reunion, Ist Air Commando 
Group, concurrent with AFA Convention. 
Contact: Lt. Col. R. E. Moist, USAF, 
7025 Hayvenhurst Ave., Van Nuys, Calif. 

Sept. 25-27—24th Annual Convention, In- 
ternational Northwest Aviation Council, 
Harrison Hot Springs, British Columbia. 

Sept. 27-30—Space Power Systems Confer- 
ence, American Rocket Society, Miramar 
Hotel, Santa Monica, Calif 

Oct. 2-10—Federation Acronautique Inter- 
nationale Annual Meeting, Barcelona 

Oct. 3-5—Sixth National Communications 
Symposium, Institute of Radio Engineers, 
Utica, N. Y 

Oct. 3-5—Seventh Annual Meeting, Insti- 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-.5—National Midwestern Conference 
on Air Logistics, Institute of the Aecro- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotel, San Francisco 

Oct. 4-6—Sixth Conference on Radio Inter- 
ference Reduction, Chicago, Ill. Spon 
sors: Armour Research Foundation; U.S 
Army; U.S. Navy; USAF; Institute of 
Radio Engineers’ Professional Group on 
Radio Frequency Interference 

Oct. 5-7—Briefing Session on Opportunities 
in Space-Age Technology, American 
Management Assn., Hotel Astor, New 
York, N. Y 

Oct. 6-8—Annual Convention, Airmail Pio 
neers, E] Cortez Hotel, San Diego, Calif. 

Oct. 68—Society of Experimental Test 
Pilots Symposium on “Omni-sonic 
Flight,” Ambassador Hotel, Los Angeles, 
Calif. Fourth Annual Awards Banquet, 
Oct. 8 

Oct. 6-9—Annual Meeting, National Pilots 
Assn., Western Hills Lodge, Wagoner 

Oct. 8—Third Annual National Aero Club 
Football Fly-in, Michigan vs. Duke, Ann 
Arbor, Mich 

Oct. 10-12—1960 National Electronics Con- 
ference and Exhibition, Hotel Sherman, 
Chicago, Il 

Oct. 10-14—Society of Automotive En- 
gineers National Aeronautic Meeting, 
Ambassador Hotel, Los Angeles, Calif 

Oct. 14-15—Symposium on High-Speed 
Processing, Society of Photographic Sci- 
entists & Engineers, Washington, D. C. 

Oct. 17-18—Joint Meeting, Institute of the 
Aeronautical Sciences and Canadian Aero- 
nautical Institute, Queen Elizabeth Hotel, 
Montreal, Canada 

Oct. 19-21—Annual Convention, Southeast- 
ern Airport Managers’ Assn., Far Hori- 
zons Motel, Sarasota-Bradenton, Fla 

Oct. 19-21—Symposium on Space Naviga- 
tion, Institute of Radio Engineers, 
Deshler-Hilton Hotel, Columbus, Ohio. 
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SILENT PARTNER 
from take-off to target to bomb-drop and return 


The crew aboard a Navy Douglas Skywarrior bomber 
has been relieved of many exacting, exhausting tasks 
by the AN/ASB-7 all-weather navigation and bomb 
director system. Norden is serving as the systems 
manager for the ASB-7, whose sub-systems provide 
every function required. Doppler type radar gives 
speed data. An accurate dead reckoning system pro- 
vides course, direction and position. Stabilization is 
provided by a Norden three-gyro platform. Search 
radar reveals targets, in all weather, at all distances 
within radar range and an optional system provides 
a direct view of ground and target. Finally, comput- 
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ordinate the entire system . . . achieving 
a high degree of automation from take-off to target 
to bomb-drop and return. 

The AN /ASB-7 is a network of sophisticated elec- 
tronic and mechanical sub-systems achieving a sys- 
tem of high accuracy and reliability. And it is 
another demonstration of Norden’s capability in the 
advanced areas of electronics systems engineering 
. . . technical talents devoted to extending man’s 
capabilities. 

Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 
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IF YOUR SPECS CALL FOR: 


A miniature integrating gyro 
designed for economy, 

with superior off-null 
characteristics, low power 
consumption, and fast warm- 
up time... 


THIS GYRO IS THE ANSWER 
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MEASURED CHARACTERISTICS 1. Tota! Drift: less than 5° /hour 
(uncompensated), less than 4° /hour per G. 2. Storage Temperature: —65°F to 
+200°F (higher temperature models available). 3. Extremely stable thermally, 
with warm-up time to 5% of damping from —65°F within 7 minutes. @. Character- 
istic Time Constant for 6 degree memory angle unit = 0.87 milliseconds. &. P.M. 
Torquer with better than 0.05% linearity and 1 rad/sec peak steady-state torque. 
Unpack it, put it in the system — it’s ready to go. Availability — 90 days. Write or 
TWX for detailed test data on the GI-HS (Norwood 835-U, or field offices listed 
below). 


PRECISION PRODUCTS DEPARTMENT 
NORWOOD, MASSACHUSETTS 
Field Offices 


eer” : Highway #46 2486 Huntington Drive 
A Division Oo Teterboro, New Jersey San Marino, California 


. -046F 
NORTHROP CORPORATION | wwitiessrouck Heignts 71-0" TWx-athombra 9619-0" 











eliminate 

® servo amplifiers 

® feedback transducers 

® associated wiring 
and. electronic 


power supplies 


HYDRAULIC RESEARCH'’s electro-hydraulic mechanical feedback 
servo systems utilize a direct mechanical feedback loop that provides con- 
siderably lower time constants and essentially infinite resolution. Mechan- 


ical actuator position feedback is achieved in a simple manner by using 
the principle of summing torques on the torque motor suspension system. 


Elimination of servo amplifiers, feedback transducers, and associated wir- 


ing and electronic power supplies decreases system complexity resulting 


in far greater reliability and a substantial reduction in weight. Fail-safe 

operation is assured in the event of electrical failure. Adaptable to most 

new servo system designs, , 
Write for Technical Bulletin 


HYDRAULIC RESEARCH ol the sanshandgilt Seodhaclt teats Sabon 


und has produced units for many different 


and Manufacturing Company 
2835 N. Naomi Street, Burbank, California 


Division of Bell Aerospace Corporation 


applications, 


REPRESENTATIVES: Pacific Northwest: Ronald Browne, 8007 SE 60 St., Mercer Island, Wash. e Hamden: Northeast Sales Engineering 
Long Isiand, Baltimore, Detroit, Cincinnati, Atlanta: Russell Associates Inc. e St. Louis: R. F. Carison e Grand Prairie: E. S. Betts e Toronto 
(Canada): Aircraft Appliances & Equipment Limited « Noorkoping (Sweden): A. B. Hydraulmekano 
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“WORLD'S CLEANEST” ASSEMBLY ROOM. This 55-station facility is so 
skillfully designed, air-conditioned, and filtered that 99.959 of all contami- 


nation bigger than | micron (.000005") is removed. The result: perfect 
conditions for mass assembly of delicately precise components 


= HOW UNIFIED E-P FACILITIES MASS-PRODUCE 
\ FOR PRECISION NEEDS OF THE AERO/SPACE AGE 


Many of the aero /space age’s most precise components are being 
mass-produced today at Eclipse-Pioneer. An example: inertial 
guidance systems for second-generation missiles...a true test 
—and proof—of E-P Knowmanship in action. 

Our mass-production complex is completely self-contained and 
unified. Here, in an atmosphere of ultra-cleanliness, precision 
components are assembled, tested, checked, calibrated and 
stored under the exacting demands of superfine quality control. 
Far more than a prototype, this aero space-age facility is a going 
concern, ready to go to work on your problems. Benefit from 
Eclipse-Pioneer’s Knowmanship, developed through 40 years’ 
close association with the aero/space industry. Write today— 
describe your problems—utilize our capabilities. 


TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT 
+ SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 
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~¢ SUPERFINE TEST AND CALIBRATION. E-P checkout facili BERYLLIUM—SPACE-AGE METAL. Here, in a completel 
ties include: Single axis and planetary sidereal test stands enclosed, temperature-controlled room highly skilled E H 
accurate to .005° per hour ; indexing heads with an accuracy machinists work with beryllium. Parts such as gyro com 
of + 2 seconds of arc used for calibrating pendulous inte ponents for missiles are produced to tolerances of + 10 
grating gyros; turn-tilt stands positionable to +5 seconds _millionths of an inch. For the exacting demands of this 
of arc; and ball disc integrator test stands accurate to kind of production, entirely new concepts in machining 
0025%. Calibration equipment was bench-mark-positioned quality controls and safety engineering were developed by 
by certified geodetic survey. Eclipse- Pioneer 


by. 4 Eclipse-Pioneer Division 


TETERBORO, N.J 


AUTOMATIC FLIGHT CONTROLS @ CENTRAL AIR DATA SYSTEMS © SPECIALIZED INSTRUMENTATION @ NAVIGATION 
COMPUTERS AND DIRECTORS @ STABLE PLATFORMS @ INERTIAL GUIDANCE @ RADAR ANTENNA STABILIZATION AND 


TRACKING SYSTEMS @ GROUND SUPPORT EQUIPMENT 
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LIQUIDOMETER J electronic -electromechanical instrumentation 


for space vehicles « aircraft - ground support units « test facilities 


Liquidometer combines the vision of original design with the dependability of long experience to qualify 
as a major source of instrument and control systems. Capabilities in design, development, 
and production are outlined in a new Liquidometer booklet available on request. 
Your inquiry is invited. 


THE LIQUIDOMETER core. 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 


Since 1920 





These Litton TWT twins are PPM 
focussed X-band traveling wave 
tubes. They are not prototypes. They 
are metal and ceramic tubes in field 
application now. 

Designed to cover X-band with 
minimum saturated CW power of 20 
milliwatts (L-3266) and 2 watts 
(L-3236), they may be operated in 
cascade to amplify signals as small as 
—50 dbm to the 2 watt level. Their 
performance, far exceeding the con- 
servative specifications, is evident in 
the accompanying graphs. 

Small size (less than 12” in length), 
light weight (under 4 pounds each), 
and extreme environmental capabil- 
ity (temperature compensated 
—54°C to 86°C) make these tubes 
the ideal choice for military applica- 


1-3236, 2 watts 


1-3266, 20 milliwatts 





tions. A typical airborne equipment, 
designed and manufactured by 
Granger Associates of Palo Alto, 
California, incorporates the L-3266 
and L-3236 and occupies only 0.75 
cubic feet, including all necessary 
power supplies, modulating circuitry, 
cooling, etc. This equipment is now 
in field operation. 


If your work involves ECM repeaters, 
radar target enhancement, frequency 
diversity radar or any application re- 
quiring broadband microwave am- 
plifiers, appraise these new tubes. In 
production quantities their price is 
the lowest in the field. Ask for catalog 
Sheets on the L-3266 and L-3236. 
Address: Litton Industries Electron 
Tube Division, 960 Industrial Road, 
San Carlos, California. 


(see them at WESCON) 


LITTON 


INDUSTRIES 


Electron Tube Division 


MICROWAVE TUBES AND DISPLAY DEVICES 
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<< TYPICAL PERFORMANCE 























FREQUENCY — RAOMEGACYCLES 


“Capability that 
can change 
your planning” 














communications 
from ground to aircraft is achieved 
with Wilcox single sideband equipment 


The North American Air Defense Comma 
Combat Operations Center maintains world 
communications with the Commander-in-Chief 
through the NORAD Single Sideband Air /Ground 
operated by the 47th Communicatns Squadron 
Field, Colorado Springs, Colorado. It also prov 
world-wide communications link for ADC, MATS, 
engaged in the defense of 


The majority of the equipn 
station is supplied by W 

indicative of Wilcox’s ability 
sign, engineer and manufact 
advanced electronic sysien 


wilcox 
ELECTRIC COMPANY, INC. 


Fourteenth & Chestnut 
Kansas City 27, Missouri, U.S.A 
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Servo motors and motor- 
generators listed here are 
on the shelf now. One week 
after your order's been 
received they'll be 





FIXED WINDING AND GENERATOR OUTPUT 


inspected and on their way 
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prototype requirements, 
these stocked units—“at 
regular factory prices” —~ 
are precisely the same fine 





servomechanisms for which 
Daystrom’s Transicoil 
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SOF eNOS FeNnen Fl eneoran 


i 3 fit 
Key to Symbois—P: Straight Winding (2 teads) S$: Sp 
Winding (4 leads) 


ROTORS— 

haft extension 
piain shaft 0.0. 
obbed shaft teeth 
hobbed shaft pitch _ 
BEARINGS — EB lubrication; LE 
— shipped five workin 
presently timited to 


CT: Center Tapped Winding (3 leads) 
& through 11 
Ve inch : 
0.120 inch 
13 T 

120 P 


days from receipt of order; 


do not appear on decals. 


15 through 18 


s inch 
ohare inch 
6 7 


Division is known. As a 
result you can count on 
future large quantity 
production units to 
duplicate the performance 
characteristics of the 
prototypes in every 
respect. To place orders, 
write, phone, or wire 
STOCKSHIP, Daystrom 
Incorporated, Transicoil 
Division, Worcester, 
Montgomery County, Pa, 


; DELIVERY 
-s minimus ANTITY ful 


ve units, subject te change. Part numbers 





if you'd ordered these servos on August 15 
youd be using then NOW 











CONTROL 

Transicoil Division exercises complete 
control over every stage of servo manu- 
facture, turning wire, strip, and bar 
stock into complex servo assemblies. 
Only this kind of manufacturing con- 
trol can assure you top performance... 
even on fast delivery prototype models, 








TECHNOLOGY 


Transicoil Division engineers have 
n in the forefront of innumerable 
advances in servo art. T 


1 ake minia- 
turization . . . Transicoil introduced 


plate-to-plate winding, eliminating 
the transformer from servo amplifier 
design .. . developed the size 8 and 
size 5 motors and motor generators. 


1 
DAYSTROM., incorroraten 
2 eye 


TRANSICOIL DIVISION 


FACILITIES 

Given the desire to turn out reliable 
equipment, you still need the facilities 
to bring your wishes to reality. Transi- 
coil Division backs up its aims with 
complete testing facilities, and one of 
the toughest, most rigid testing pro- 
grams developed for servos. 


WORCESTER » MONTGOMERY COUNTY - PENNSYLVANIA 
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Beneath the wings of its B-52 inter- 
continental bombers SAC now packs a 
formidable new weapon—the GAM-77 
HOUND DOG air-to-surface missile. The 
first operational unit to carry the 
supersonic HOUND DOG is the 4135th 
Strategic Wing, based at Eglin Air 
Force Base, Florida. 

This B-52/GAM-77 union greatly 
extends the useful life and striking 
power of SAC’s long range bombers 


and adds to the command’s operational flexibility. 
The HOUND DOG’s versatile capabilities have been 


SAC 
FLEXES 
A 
NEW 
MUSCLE 


demonstrated in a number of free 
flights over the Atlantic Missile Range 
and the Eglin Gulf Test Range. In addi- 
tion, it has withstood many extreme 
environmental tests including a 10,800 
mile flight over the North Pole ending 
with a successful firing over AMR. 
In just 30 months, the HOUND DOG 
air-to-surface missile progressed from 
the drawing board to its first flights 
with SAC crews. Combined with the 


3-52 bomber, the HOUND DOG gives SAC a pows- 
erful new deterrent for preserving world peace, 


/\ 
THE MISSILE DIVISION OF NORTH AMERICAN AVIATION, INC. AYA 








Are you after highest 
alloy properties in 
heat-after-heat ? 


100 per cent composition contro! 
assured by vacuum 
induction melting 


Highly reactive elements enhance 
high-temperature alloy properties. 
Today, only one production metal 
refining process can effectively con- 
trol the action of these elements, 
and—heat-after-heat— meet the 
most exacting alloy specifications. 


The process is vacuum induction 
melting, and the only specialist in 
this process is the Metals Division, 
Kelsey-Hayes Company. 

In a specially designed plant which 
contains seven vacuum induction 
furnaces with a monthly capacity of 
1 million Ib, the Metals Division 
produces over 50 alloys for critical 
high-temperature, high-stress ap- 
plications such as aircraft gas tur- 
bine buckets and wheels, missile 
and nuclear components. Alloys like 
Udimet 500 and 700 were devel- 
oped by Metals Division. The 
Division is the leading producer of 
vacuum induction melted Waspaloy, 
M-252, and other alloys. Kelsey- 
Hayes Company, Detroit 32, Mich. 


KELSEY 
HAYES 
COMPANY 


Automotive, Aviation and Agricultura! Parts 
Hand Tools for industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; 
Los Angeles; Philadelphia and McKeesport, 
Pennsylvania; Springfield, Ohio; New Hartford 
and Utica, New York; Davenport, lowa; 
Windsor, Ontario, Canada 





Philco airborne radar 
for ALRI extends the 
vision of SAGE 


ALRI, the Airborne Long Range Input system 
of the U. S. Air Force, is the seaward extension 
of SAGE, the vast electronic network that warns 
of aircraft approaching the North American 
continent. Philco will develop, produce and 
modify the airborne height-finding radar as an 
ALRI team member under the system man 
ager, Burroughs Corporation. Philco was se- 
lected for this vital work because of its long and 
extensive experience in the development and 
production of military airborne radar and its 
major contributions to radar technology. Here 
is further evidence of Philco’s leadership in 
advanced electronics .. . for reconnaissance, 
communications, weapon systems, space ex- 
ploration and data processing. 


Government 2 industrial Group, Philadelphia 44, Pennsylvania 
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is Famous for Chalily the lMorld Over 
Gea r Weas t 


murmcations an hivision 


Sierra Electron 





Aviation Week iiEeere 


August 22, 1960 Member ABP and ABC 


od Space Technology 


EDITORIAL OFFICES: New York 36—330 W. 42nd St., Phone: LOngacre 4.3000 (Nights LO 4.3035) Washington 4, 0. C.—National Press Bidg., Phones: NAtional 8-3414, 
REpublic 74630 Les Angeles 17—1125 yy Sixth St., Phone: HUntley 2- Dallas 1—1712 Commerce St., Phone: Riverside 7-9721 European Office—! rue du 
3 


Temple, Geneva, Switzerland, Phone: 32 





PUBLISHER 
Russia, U. $. Spar Over Space Cooperation 


P USSR seeks veto for it and U. S. in International Astronautical 
Federation, plus assured officerships. 





William Gregory 
EUROPEAN EDITOR. ..... David A. Anderton ¥ 
WASHINGTON Cecil Brownlow % Coach Gains Hold Down Revenue Growth 
Se wen. Raay Seven, Seeen ® Seen % P First class traffic surpassed for the first time; trend may produce 
LOS ANGELES, Irving Stone, Russell Hawkes adjustments in fare structure 
William S$. Reed 
PALLAS preter owen Mach 4 Aircraft Feasible With Today’s Technology. 54 
aa oon nay ped gers > Current state of the art puts design areas between B-70 Mach 3 
ie y ‘ r ‘ .. . . . 
qnmanean fest Gentnan. Vathesian teteeed , bomber and requirements for Boeing Dyna-Soar hypersonic vehicle. 
SPACE TECHNOLOGY Evert Clark. Craig Lewis 
Edward 4. Kolcum 
TRANSPORT L. L. Doty, Glenn Garrison a SPACE TECHNOLOGY AIR TRANSPORT 
Robert H. Cook, Devid H. Hofimen & Stockholm Space Congress. . Coach Gains Cut Revenue Growth. . 
SULITARY.... Larry Booda % Capsule Recovered From Satellite 
EQUIPMENT Barry Tully Echo | Satellite Meets Goals 
BUSINESS FLYING Erwin J. Bulben CAB on United-Capital Pian 
ART EDITOR Lawrence J. Herb AERONAUTICAL ENGINEERING Brasilia Role as Air Hub 


ASST. ART EDITOR Karl G. Neuman Mach 4 Aircraft Technology 
SPECIAL PROJECTS Andrew A. Keil : Russians Try U-2 Pilot... 28 Tw-124 to Have 68-Seat Capacity... 
EDITORIAL PRODUCTION. Arnold Sherman Z B-70 inlet Configuration. 27 ~=©DC-8 ingests Sea Gulls. 
ASSISTANT EDITORS Elizabeth M. Hein, ts BS 53 Fan Engine Photos. 36 
Edith Walford Westminster With Six-Bladed Rotor 65 USAF Meets New UN Airlift ee “ 
EDITORIAL 7 one Be. A3J Vigilante Carrier Operations 66 New Airline Passenger Clubs 
ne IR Tow Target Scores Near Misses 85 CAB-Airline Fare Level Problem 


LIBRARIAN Therese V. Maggio = 
FOREIGN NEWS SERVICE MISSILE ENGINEERING 


eiror..... John Withelm New Strategic Targeting Unit 36 
LOmMDON John Tunstell Atlas Tests Re-Entry Materials 37 


Paris Robert E. Farrel! “4 AVIONICS 

a ran pane 0 j Megawatt Power Levels for Space 69 MANAGEMENT 
tees 4 Cloud Studied for Global Relay 105 = Budget Increase Plan Dropped 

TOKYO...... Sol Sanders e Filter Center 81 Where 


DOMESTIC NEWS BUREAUS b SAFETY 

ATLANTA 3 1301 Rhodes-Haverty Bidg. : . ’ 

poe sp i> ea, Gidieen den. . Dynamite Caused National DC-6B Crash 87 
CLEVELAND 15 1510 Hanna Bidg. % BUSINESS FLYING 

DETROIT 26 856 Penobscot Bidg. Super-V Pilet Report. 107 
BOUSTON 25 W-724 Prudential Bidg. Airlift Takes Indians to Harvest 113 
SAN FRANCISCO 4 .«. GB Post St. Private Lines .......... 115 

SALES 


ADVERTISING SALES manneee 
P. Blancherd, Jr. EDITORIAL 


ATLANTA.... R. H. Powel! : 
BOSTON. .... ceeee sh. C. Boughton : New Partnership Needed 


CHICAGO eed ST. LOUIS... .. .J. S$. Costello, 
D. C. Jackman 


T. H. Hunter, Jr 

_ RL T. Wood : 

. John G. Patten ; conducted off Mayport, Fla 
‘ pp. 66-67. 


COVER: North American A3J Vigilante attack aircraft takes off from the 
1,000-ft.-long flight deck of Navy's USS Saratoga during carrier suitability trials 
For other photos of the A3J’s carrier tests, see 


Cc , Bi 
D. T. Brennan, C. A. Ransdel! 2 PICTURE CREDITS 
M. J. Storz, J. M. Grinton, a Cover—North American; 27—USAF; 30 (top) 32 (bottom}—NASA; 30 (bottom)}—Wide World; 32 
R. Wallece, J. 0. Warth top)—Bel! Telephone Laboratorie Handley Page; 36—Bristo!l Siddeley; 41—Sud Aviation; 
1 ti _ L. Blanche 45—USAF; 47—Fairchild; 53—Congre hotograph Agency, Rome; 54—Aviation Week ; 65—West- 
CURASELOUNA. .J. ©. Wille, . L. 5 " land Aircraft, Ltd.; 66, 67—North American; 69—Allison Division of General Motors; 85— 
PITTSBURGH H. P. Johnson Radiation, Inc.; 93—Boeing Airplane 105—Ryan Aeronautical Co.; 107—Bay Aviation 


SAM FRANCISCO William Woolston Services; 113—Chun King 


PROMOTION & RESEARCH MGR..C. C. Gersne 


EUROPEAN MARKETING DIRECTOR 
Fulvio Piovano 


RESEARCH & MARKETING Rosalie Christesen 
BUSINESS 

BUSINESS MANAGER. ........ J. 6. Johnson 

CIRCULATION MANAGER........ T. J. Lucey 

ASST. BUSINESS MANAGER... .W. V. Cockren ioe A 

PRODUCTION MANAGER......... F. A. Dube 83,834 copies of this issue printed 





AVIATION WEEK, August 22, 1960 











ae FF we 





From tow targets to target missiles... 
From underwater bogeys to helicopter systems... 


DEL MAR 
ree 

A UNIQUE 
R&D 
CAPABILITY 


Today, operational interceptor squadrons all over 
the free world rely on Del Mar weapons training 
systems. Having taken its place among the foremost 
military prime contractors, this vigorous young 
company is uniquely qualified to assume further 
R&D responsibility in broad new areas of study and 
development. 


Alert to the training requirements of new weapons 
systems, Del Mar offers an R&D capability that is 
built upon: 


(1) An engineering and scientific staff of interna- 
tional reputation in advanced system studies 
and weapons system development 


2) Management personnel with extensive back- 
} 

grounds in the employment of current 

weapons systems in both combat and training 


(3) Laboratory facilities conducive to creative 
work backed up by complete production 
facilities for the support of developmental 
and testing programs 


(4) And, finally, a company historical record of 
having successfully designed, developed, and 
produced operational weapons training sys- 
tems during the past decade. 


For more complete information on this unique train- 
ing and weapons support system capability, write for 
the Del Mar R&D capability brochure, Bulletin 
AW-933-2. 


International Airport 
Los Angeles 45, California 


Engineers and Scientists: 
investigate Del Mar for a rewarding future in hydrospace 
sciences, aerospace sciences, and environ systems. 
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New Partnership Needed 


The initial success of the Tiros weather reconnaissance 
satellite and the Echo passive communication satellite 
provide solid evidence that the era of practical use of 
space for civilian purposes is already hard upon us—far 
in advance of the timetable envisioned by the most 
optimistic space prophets and much to the astonishment 
of the more mundane government officials who only a few 
short years ago sneered at satellites as a meaningless 
“basketball game in outer space.” 

Indeed, once this country’s technical resources were 
even loosely applied to the task, the speed with which 
the initial exploratory phases of space technology have 
passed and thrust us hard against the necessity of organiz 
ing this experimental data into useful systems has been 
truly astonishing. Despite the heavy emphasis on the 
carly and inevitable experimental failures in space explora 
tion, genuine progress has actually occurred at a pace that 
leaves both the observer and the technicians working in 
the field truly breathless. 

I'wo weeks ago (AW Aug. §, p. 21) we suggested that 
the proper technical foundation has already been laid for 
a civil global communications system and that tremend 
ous international prestige as well as permanent useful 
ness would accrue to the nation that was the first to 
organize and operate such a system and present its bene 
fits to the rest of the world. We also noted that the 
organization of our current military and civil space 
exploration programs had been thoroughly outstripped 
by this technical progress, and fundamental changes in 
the relationship between the government and private in- 
dustry would be required to achieve maximum progress 
in reaching useful civil space system goals in minimum 
time 


Industry Initiative 


A useful beginning in exploring the relationships this 
new problem may require can be found in the lecture on 
“Competitive Private Enterprise in Space” delivered last 
May at the University of California by Ralph J. Cordiner, 
General Electric Co. board chairman. Mr. Cordiner may 
have sounded truly in orbit to his listeners last May, 
suggesting commercial enterprises in outer space, but 
events of the past three months have laid a solid founda 
tion of technical fact under his thesis. In addition to 
the American Telephone & Telegraph Co. proposal 
for a global commercial communications network (AW 
Aug. 5, p. 21 and AW July 15, p. 37), Hughes Aircraft 
with its own funds is nearing completion of an extremely 
lightweight communications satellite, with voice and 
television channel capability, designed to fit the Scout 
booster which could be in operational use within a 
year. This proposal has already been submitted to 
NASA. Mr. Cordiner’s company, General Electric, also 
with private funds, has virtually completed systems design 
of a global communications system on which hardware 
construction could begin almost immediately. 

It is painfully obvious that once again technology has 
outstripped organization and the current patterns of mili- 
tary and civil space technology direction cannot handle 
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ms created by a satellite communications 
ther similar ventures. What is needed is 
partnership between the government and 

to get on with these jobs in a manner 
the best capabilities of industry to achieve 
what are also highly desirable national goals. 

It is obvious that government must be a key participant 
in these ventures for a variety of reasons both technical 
Virtually all boosters and launching sites 
t facilities and would have to be used in 
il or joint venture. The problems of air- 
nd frequencies are also a proper area for 
government regulation. At present there is no govern- 
ment machinery to grapple with any of these problems, 
although the National Aeronautics and Space Adminis- 

sun studying them. We expect the ex- 

House Science and Astronautics Com- 
ll explore the subject soon. 


the new prol 
system and 

a basically ne 
private industi 
that will utiliz 


and political 
are governing I 
any comme! 
space, orbit 


tration has 
tremely acti 
mittee also w 


Historical Precedents 


There are some historical precedents in the patterns 
by which government and industry have formed various 
types of partnerships to tide a basic new technology 
through its tly pioneering phase so that the founda- 
tions for eventual non-subsidized commercial systems 
can emerge 10 further cost to the taxpayer. Air trans- 
port is an example of one pattern whereby government 
and industry joined in the joint financing of the difficult 
pioneering p of what has now become a tremendous 
national ai nternational asset and is subsidy free 
except in it wer and still technically evolving areas, 
such as feederliners and helicopter services. 

The civil /f atomic energy has been another ex- 
ample with r type of government-industry partner- 
ship arrange: If this type of joint effort had not 
been organiz: the government early in the atomic 
age regardl f the immediate economic competitive 
aspects of ir energy aS a power source, we would 
have made progress toward the development of 
commercially feasible nuclear power systems and would 
lag tremend behind Britain and the Soviet Union 
in this vital 

Mr. Cordit 
that will cor 
ernment-indust 
space systen 
restrictions, 
by space ac 
tensive for p 


touched on some of the thorny problems 
t any effort to organize a workable gov- 


partnership for useful operation of 
mong them the current NASA patent 
trust restrictions and indemnity caused. 
ts which could produce damage too ex- 
ite insurance coverage. Basically, he feels 
the most hel immediate action that could be forth- 
coming would be a firm statement of intent by both the 
executive and legislative branches of the government 
that space is not envisioned as a permanent government 
monopoly and that efforts will be made to determine and 
define a proper role for private industry as early as pos- 
sible in the infancy of this incredible new area of space 


technology. 
—Robert Hotz 
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Pneumatic Power In A Portable Package! 


These ground service carts supply clean, high-pressure air 
for any airport use—could even power a jet engine starting 
system! They also can pressurize missile pneumatic systems, 
shock isolation and air suspension systems, or ground sup- 
port equipment. Can even run air tools. They are an ideal 
source of high-pressure air for in-plant use, too. 


Some particulars: 4 cfm compressor (illustrated) 5,000 
psi; 900 cubic inch wire wound steel air reservoir; moisture 
separator and chemical drier; outlet pressure regulator; with 
electric drive (gasoline drive available). Approximate weight 
150 pounds. For more information, write Kidde today 
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Kidde Aero-Space Division 


Walter Kidde & Company, Inc.,818 Main St., Belleville 9, New Jersey 


District Sales Engineering Offices: Dallas, Texas + Dayton, Ohio © St. Louis, Mo. + San Diego, Calif. * Seattle, Wash. + Van Nuys, Calif. © Washington, 0. C. 


Walter Kidde-Pacific, Van Nuys, California @ Walter Kidde & Company of Canada Ltd., Montreal, Toronto, Vancouver 





WHO'S WHERE 








In the Front Office 


Dan A. Kimball, a director of Continental 
Airlines, Inc. Mr. Kimball is president of 
\crojet-General Corp 

John Lyon Collyer, a director of Grum 
man Aircraft Engineering Corp., Bethpage, 
N. Y. Mr. Collyer is chairman of the execu 
tive committee of B. F. Goodrich’s board of 
directors 

Estill L. Green, a director of United-Carr 
Fastener Corp., Boston, Mass. Mr. Green is 
executive vice president of Bell Telephone 
Laboratories 

James Wood, vice president and general 
manager, Rolls-Royce of Canada, Ltd., 
Montreal, Canada, succeeding R. M. Ken- 
dall who is returning to England to take a 
senior position with Rolls-Royce, Ltd. Also 
David Boyd, vice president and deputy gen 
eral manager; A. P. Smibert, vice president 
and secretary-treasurer 

N. D. Showalter, vice president in charge 
of Boeing Airplane Co.'s newly formed 
corporate Office of International Operations 
Seattle, Wash 

William H. Painter, division vice presi 
dent-operations planning, Radio Corporation 
of America’s Semiconductor and Materials 
Division, Somerville, N. J] 

August A. Danielson, vice president in 
charge of GB Electronics, Inc., a subsidiary 
of General Bronze Corp., Garden City, 
N. Y 

Earl E. Conlin, vice president-finance, Ex 
Cell-O Corp., Detroit, Mich. 

M. E. Oliveau, a vice president of Doug 
las Aircraft Co., will return to Geneva 
Switzerland, as chief of Douglas’ foreign 
programs 

E. C. Burns, manager of Beech Aircraft 
Corp.'s Boulder, Colo., Division, and vice 
president of Beechcraft Research and De 
velopment, Inc., a subsidiary. 

Dr. Arthur Rudolph, director of the 
newly created Research and Development 
Operations office of the Army Ballistic Mis 
sile Agency, Redstone Arsenal, Ala., and 
John L. McDaniel, technical director. Six 
new laboratories have been established un 
der Dr. Rudolph’s direction; the laboratories 
and their directors are: Research Laboratory 

Gerhard H. Reisig; Analysis Advanced De 
sign Laboratory—Charles W. Hussey; Pro 
pulsion Laboratory—Holm Hinrichs; Guid 
ance, Control and Aeroballistics Laboratory 

Jess B. Huff, Jr.; Systems Design and De 
velopment Laboratory—Lewis . Gober; 
Test Evaluation and Firing Laboratory- 
William L. Grafton. 


Changes 


John A. Copper has joined the Technical 
Staff of National Engineering Science Co., 
Pasadena, Calif 


Harry E. Cornish, program manager 
Missileer aircraft program, Douglas Aircraft 
Co., Inc., El Segundo, Calif. 

The Radar Laboratory at Hughes Aircraft 
Co.'s Ground Systems Group has announced 
the following appointments: Dr. Nicholas 
Yaru, associate laboratory manager-research 
and development; Samuel Langberg, associ 
ate laboratory manager-product engineering; 
William R. Welty, chief scientist. 
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INDUSTRY OBSERVER 


© Thiokol Chemical Corp. has a 


of nuclear propulsion feasible fi 


000 Air Force contract to study types 
pace travel. Study will be handled by 
Thiokol’s new Nuclear Development Center, Troy Hills, N. Y., with assist- 
ance from Linde Division of U1 ! Carbide, Allison Division of General 
Motors and Nuclear Development Corp. of America. National Aeronautics 
and Space Administration has g Lockheed Aircraft and the Martin Co. 
contracts to study nuclear rocket flight test concepts under Project Rover, 
ind USAF and NASA will be pool information from these studies. 


> Eight-man team from NASA's Space Task Group is working full time at 
Langley Research Center on conceptual aspects of Project Apollo, man-in- 
space program following Project Mercury. Team is working under a $1 
million limit for Fiscal 1961. NASA eventually will have detail design done 
by industry on the basic re-entry configuration and on subsystems which can- 
not be adapted from the Mercury capsule. 


© Watch for Grumman Aircraft Engineering Corp. to propose a turbojet 
version of its Gulfstream twin-t prop executive transport with four 
engines buried in the wing roots. Additional power would increase range 
and speed, making the aircraft etitive with Lockheed’s JetStar as a 
transcontinental transport 


> Sound of 50 Ib. charges exploded in the ocean has been heard 12,000 mi. 
away, nearly half way around the earth. Charges fired by a Columbia Uni- 
versity research ship south of Australia were transmitted along an underwater 
sound channel and picked up at Bermuda. ASW specialists feel this indi- 
cates there is no significant range limit to underwater sound detection. 


it providing Polaris missile sub- 
ymunications systems, General Elec- 
itions system is now reported able to 

Progress also is reported on Avco 
Crosley Division's Lorsac (long-rat ibmarine communications), another 
underwater system, and on RCA | | Sarnoff Research Center’s Project 
Pangloss, a multi-million dollar P tudy encompassing many techniques 
ibmarines and aircraft, surface vessels 


© Among Navy-supported progr 
marines with secure, long distar 
tric’s long range underwater con 
span distances up to several hun 


for communications between mi 
and other submarines 


> First launch of a Titan I missile from Vandenburg AFB is scheduled for 
Oct. 15. Titan will not be launched from a silo, but rather will be raised 
hydraulically to the surface before firing 


© General Electric lift fan engi: tem (AW Aug. 8, p. 94) flight test 
program is under consideratior Army, which will probably submit a 
definite proposal to Defense D nt for approval within two-three 
weeks. Main selling point will t and the ability to install two of 
the lift fan engines, powered | > turbojets, in an existing airframe 
Preliminary studies have been n problems expected in mounting the 
engines in the wing roots of a North American T2J trainer. 


© Martin-Denver has called for bids for installation of Air Force Titan 
ICBMs in their silo launchers. More than five companies are bidding and 
Douglas Aircraft Co. apparently is the leading contender, offering the same 
staff which managed Thor deployment in the United Kingdom. 


<panding skirt drag brake flight test 
11, p. 54) to a larger booster. 


> Watch for reassignment of the A 
program from NASA's Scout (AW 


> Thorad is a new version of Douglas Thor equipped with three solid fuel 
boost rockets proposed to Air Force and National Aeronautics and Space 
Administration. Solid rockets would be mounted on Thor's sides to improve 
either performance or payload and would be held in place by their own 
thrust until they ejected automatically at burnout. Assist rockets would be 
made by Aerojet or Allegany Ballistics Laboratory. 


© McDonnell Aircraft Corp. has ered four Project Mercury capsules to 
National Aeronautics and Space Administration. NASA is buying 24 capsules 
from McDonnell for the Mercury program. 














RESEARCH REPORTS 





New High-Temperature Alloy Improves 
Cost-To-Strength Ratio 


Excellent strength and oxidation 
resistance in the 1200 to 2000 deg. F. 
range are among the features of 
Haynes Alloy No. 56—a new high- 
temperature alloy developed by 
Haynes Stellite Company. 

A sampling of its cost advantages 
at a given tensile load, compared 
with other high-temperature alloys 
in the graph at the right, is well worth 
your study. 

Alloy No. 56 can be readily hot- 
worked and formed. It is easy to 
heat treat. It comes in the form of 
sheet, plate, bar, wire, and coated 
welding electrodes, and can be fur- 
nished as sand-, investment-, and 
resin shell-mold castings. The cou- 
pon below will bring you a wealth 
of technical data. 

The new iron-base alloy contains 
nickel, cobalt, chromium, and molyb- 
denum. It has high strength at tem- 
peratures up to 1500 deg. F and 
maintains useful strength at tem- 
peratures as high as 2000 deg. F. 
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Haynes Stellite Company, Dept. 11 


aL Ow Ss 270 Park Avenue, New York 17, N.Y. 

Please mail me the free, 16-page 

HAYNES STELLITE COMPANY properties-data booklet on the new Haynes Alloy No. 56. 

Division of Union Carbide Corporation 
Kokomo, Indiana 
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ADDRESS 





CARBIDE 


Haynes” and ‘“‘Union Carbide” are registered 
trade marks of Union Carbide Corporation. 


CITY. 














Rubel Subs for York 


Civilian AFOSR Chief 


Senate Work Lagging 
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Washington Roundup 


John Rubel will handle top-level ['entagon technical decisions while Defense 
Director of Research and Engineering Herbert York is recovering from a heart attack. 
Rubel, a former Hughes Aircraft engi: g manager, is York’s deputy. One of the 
key issues he will handle is expansion of the B-70 bomber program. 

Rubel has risen fast in York's organization. He is a hard-headed questioner of 
what he considers overly optimistic d ient schedules and price tags. York was 
impressed by Rubel’s earlier action tant director for strategic weapons in with- 
holding approval of the Skybolt progra til Air Force and Douglas Aircraft improved 
the management organization and prod ore realistic objectives and timetable 

This episode initially made Rubel some enemies araong top USAF officials. 
Subsequently, most agreed that the S| t program was more realistic as the result 
of his objections 


Navy faces a severe budget squeeze from Joint Chiefs of Staff orders to strengthen 
carrier forces in the Mediterranean and Far East. It will cost an extra $500 million 
this fiscal vear to add a carrier to the } rrancan Sixth Fleet and keep three car- 
ricrs On continuous duty with the Far East Seventh Fleet 

This extra money has to be squeezed out of the current Navy budget. Higher 
expenses come from increased ship id maintenance, higher aircraft overhaul 
and replacement rate and greater per turnover 

Air Force has departed from past practice and named a civilian to head its Office 
of Scientific Research. First civilian f OSR will be Lr. Knia Millsaps, who 
also will serve as chief scientist of t t Research Division. Dr. Millsaps will 
replace Col. A. P. Gagge, who has b AFOSR since 1956. Gagge commanded 
AFOSR during the recent dispute the scientific group felt Research Division 
was curtailing its basic rol 

Col. Gagge will stay at AFOSR Millsaps takes over about Oct. 1. New 
director currenth chief scientist of A Missile Development Center 


Air Force is asking Defense Department to release part of the $194 million pro- 
vided by Congress for interim Milita ’ lransport Service modernization. USAF 
wants to launch the modernization buving 50 Lockheed C-130Es at $2.4 
million cach. C-130E is an extend rsion of the C-130B 


Expulsion of an American delegate to an international technical conference in Mos- 
cow highlights the serious deterioration in relations with the U.S. between the U-2 
incident and the Powers trial. Eject American invited to an official industrial 
conferenc us move t routine expulsion of tourists and stu- 
dents or the reciprocal expulsion of tic personnel 

Lagging Senate action on high priority measures means there is little chance space 
act changes will be passed during the A sion. President Eisenhower called for 
abolishment of the National Space ( the Civil-Militarv Liaison Committee 
and for a new patent policy, and the | wed the changes. Now thev will die 
in the Senate 

Cunningham Bill to prohibit airlift of first class surface mail seems headed for 
the same fate. This bill has powerf t from railroads and their labor groups, 
but election vear politics in the Senat bablvy bar anv action on it. Neither 
the Senate nor the House will consi to bar the sale of liquor on airline flights. 


No Senate action is expected this session on House-passed legislation to tighten 
cost and profit allowances on incentive contracts. Senate Armed Services Committec 
will soon consider a 30-page report on | Department procurement practices which 
was approved last week by a sub ded bv Sen. Strom Thurmond 

Rep. Chet Holifield, head of the H Military Operations Subcommittee, may 
launch an investigation of ICBM b fter the current session. Hearings may 
be scheduled the week after Congr f committee members can attend 


Research on noise from aircraft, missiles and rocket vehicles will be investigated 
this week bv the House Committee on Science and Astronautics. Committee wants 
to find out how much research is | n elimination of noise hazards from 
these source Ira Abbott, National A ind Space Administration’s director 
of advanced research programs, is | | witness at the hearings, scheduled 
Aug. 23-25 

—Washington Staff 
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Russia, U.S. Spar Over Space Cooperation 


USSR seeks veto for it and U. S. in International 
Astronautical Federation, plus assured officerships. 
By Evert Clark 

Stockholm—Soviet Russia injected politics into the 11th annual Interna- 
tional Astronautical Congress last week, marring an otherwise highly successful 
meeting. Russia is seeking veto power for itself and the U. S. in the 29-nation 
International Astronautical Federation, plus a guarantee that both counties are 
represented among top officers cach year. 

This would put the officerships and veto power issues over discussion of 
topics on a nationality basis, which the U.S. and most small nations oppose. 
There is no precedent for this basis of discussion with international scientific 
unions which exist for information exchange although the Russians raised a 
similar issue regarding the Committee for Space Research of the International 
Council of Scientific Unions and won a partial victory (AW Dec. 14, p. 28). 


Soviets also declined to participate 
in the new International Astronautics 
Academy although the founding com- 
mittee elected nine top Russian scien- 
tists among the initial 55 members. The 
nine included Prof. Leonid Sedov, pres- 
ident of the IAF, and two other Soviet 
delegates attending the congress 


Space Law Institute 


Soviet delegation also declined full 
participation in the new International 
Institute of Space Law despite member- 
ships reserved for them but left the 
door slightly ajar for greater participa- 
tion later. 

An urgent need to develop space laws 
are among the uppermost congress 
topics. 

Cited as examples of growing prob- 
lems are the U-2, RB-47, reconnaissancc 
satellites, Soviet Pacific rocket shots, 
Atlas firing into the Indian Ocean, plus 
satellites and space probes 

The Soviets abstained from 
for approval of the Academy and Insti- 
tute idea at last year’s congress in Lon- 
don. Veto and guaranteed officership 
issues initially were raised last May 
when Sedov called IAF officers to a 
Heidelberg meeting in regard to 1 
ing the 10-year-old constitution 


voting 


Had 
such veto power existed at the London 
meeting, the Soviets undoubtedly would 


have killed the Academy and Institute, 


rather than abstain. 


Academy Seats 


Two Czechoslovakian scientists and 
one Bulgarian have accepted Academy 
seats. One Briton, inaugural lecturer 
Prof. Harrie S$. W. Massey, who is a 
member of Britain’s Royal Society and 
former chairman of the British National 
Committee on Space Research, declined 
an Academy seat, offering the same rea- 
son as the Russians. Massey said “‘in- 
ternational cooperation is overdone. No 
one is doing research.” 

A few hours after declining member- 
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ship, Sedov delivered the welcoming 
address, strongly stressing international 
cooperation. He later indicated to re- 
porters that his statement that joint 
programs are necessary because of com- 
plexity and expense included joint 
U.S.-Russian space efforts but with- 
drew this indication when pressed by 
USAF: Col. John P. Stapp, IAF vice 
president. 

Sedov said a “fast and positive solu- 
tion” to the re-entry problem is expected 
and added that cosmic flight by man, 
plus exploration of planets, “may be 
solved in the near future.” Some inter 
preted ‘‘near future to mean before the 
vear-end because of Sedov’s emphasis 
on favorable astronomical and political 
conditions, despite frequent past use cf 
the term by the Russians 

Speculation also was strong among 
U.S. delegates that Sputnik IV carried 
a man and not a dummy Soviets pre- 
sented five reports on past work but onc 
delegate told Aviation Weex that in- 
formation regarding Sputnik IV is not 
planned now because data is not yet 
reduced. Satellite is not now transmit 
ting but the termination date was un 
disclosed 

Postponement of final solution of the 
veto and guaranteed officer issues for a 
vear seemed probable late last week so 
the Russians could avoid a fight and pos 
sible walkout of their delegation. The 
U.S. delegation caucused earlier in the 
week and discussed a firm stand favor 
ing representation because of achieve- 
ment instead of nationality, plus an 
equal voice for small nations. A tech- 
nicality regarding constitution wording 
aftorded Russia a possible out. U.S 
delegates doubted that Russia expected 
the strong opposition it met; the entire 
situation was handled behind the scenes 
for five days as a poorly kept secret but 
open formal discussion was due last 
Friday. 

The congress required quadruple ses- 


sions for the first time and had a record 
800 total enrollment, with 600 dele- 
gates from 29 nations. A record number 
of more than 100 technical reports were 
of a quality generally well above last 
year 

Among the best received were photo- 
graphs and details of the farside of the 
moon by Prof, Alexander Mikhailov, di- 
rectur of the Leningrad Observatory, 
who spoke in English. He was followed 
by Wernher von Braun, of National 
Acronautics and Space Administration, 
who discussed the Saturn program 


Dominant Nations 


his helps to illustrate how the U.S. 
and Russia dominate the meetings be- 
cause of space achievements and also 
demonstrates the great value of an in- 
formation exchange on an international 
scale, since the Russians had presented 
most details on moon photography to 
the American Rocket Society last 
November. Most details on the Saturn 
report had appeared at U.S. congres- 
sional hearings but both reports obvi- 
ously were new to numerous delegates. 

Another indication of predominance 
of the two nations was that late last 
week Sedov was the leading candidate 
to continue in the presidency for an 
extra year. Von Braun is expected to 
win one of five vice presidencies, prob- 
ably paving the way for election to the 
presidency at the next congress in New 
York 

Since the last congress, Russia has im- 
pacted the moon, photographed its far- 
side and launched Sputnik IV. In the 
same time, the U.S. launched 11 satel- 
lites, introduced Midas, Tiros, Transit 
ind Echo series, sent a probe toward 
Venus, recovered a Discoverer capsule, 
and tested the Mercury capsule on Big 
Joe 
U-2 Flight 

Spencer Beresford, special counsel for 
the House Science and Astronautics 
Committee, speaking as a private citizen, 
told delegates that the U-2 flight did not 
violate international law since airspace 
is undefined even in the Chicago con- 
vention, which Russia never signed. It 
did not equal espionage because the 
flight was not clandestine and was 
known to the Soviets for four years, he 
added 

However, the U-2 is the first link in a 
chain of novel events leading to stand- 
ard use of surveillance satellites, Beres- 
ford said. International agreement on 
space law is urgently needed before 
events get uncontrolled. If arms inspec- 
tion and control are ever accepted, sur- 
veillance satellites will help linn that 
law, he said 
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B-70 Engine Inlet, Wing Tip Folding Configuration 


Ramp-type engine air inlet on the North American B-70 Mach 3 bomber is similar 
interceptor, which was flight tested successfully but never reached production. Two 
inlet are moved automatically to position the shock around the inlet so that there is 1 
lips. North American also has gained experience with the supersonic ramp type inlet « 
acrodynamic efficiency on the B-70 is achieved largely because the engine air duct is 
entire wing during cruise. The wing tips can be turned down (arrows) to improve this eff 


Democrats Drop Plans to Consider 
Major Fund Increase for Defense 


W ashington—The Senate Democratic 
leadership dropped plans last week to 
consider any major new defense appro- 
priations at the pre-election congres 
ional session after receiving the views 
of Defense Secretary Thomas S. Gates 

Replying to a request from Sen 
Lyndon Johnson (D.-Tex.), majority 
leader and chairman of the Senate 
Preparedness Subcommittee, for recom- 
mendations on new Fiscal 196] appro- 
priations (AW Aug. 8, p. 25). Gates 
said that “we may in due course need 
1 modest additional sum for military 
personnel and operation and mainte- 
nance 

“Otherwise, I foresee no additional 
requirement. But. . . all our programs, 
force levels and deployments are kept 
under constant review. As you know, 
all of our defense programs are con- 
tinuously influenced by changes in the 
world situation, by technological de- 
velopments and by schedule chan 
developing during the course of the 
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vear. We are now assessing the 
of all such changes in connection 
the preparation of the fiscal yea 


budget. This work will have 
portant bearing on the long lea 
procurement programs and will in 
constitute another appraisal of th« 
of our defense effort. The d 
pertaining to these programs wi 
volve both fiscal vears 196! 
1962 

“We would, of course, carefull 
sider any defense actions by the 
gress, but we cannot now pr 
whether we could prudently utiliz 
ditional funds which the Con 


might appropriate. 


Democrat Interpretation 


Democrats interpreted Gates’ obser 
vations as indicating that additional 
congressional appropriations would be 
futile. Sen. Johnson commented: “In 
essence, the Secretary of Defense states 


that he sees no need for additional 


to the one tised by the company on its F-107 
rtical ramps mounted in the center of the B-70 
1inimum drag due to spillage of air around the inlet 
) the Navy A3J attack aircraft (see pp. 66-67). High 
shaped to create a high pressure region under the 
ficiency by turning flow under the wing downward. 


funds at this time. Nor is any 
ommitment given that any additional 
funds provided by the Congress would 
ictually be used.” 

Meanwhile, Sen. Johnson repeated 
his demands that the Administration 
release approximately $1.6 billion in 
defense funds already voted by Con- 
gress, and Republican leaders defended 
the Administration defense program 
with a series of speeches on the Senate 
floor, pointing to several successful mis- 
sile and space achievements to support 
their case. Defense Department’s Aug. 
9 financial plan freezes $621 million. 
An additional $978 million has been 
withheld from the services pending 
further reviews (AW Aug. 15, p. 26). 

Pointing to successful long-range un- 
derwater firing of Navy’s Polaris missile 
ind Air Force recovery of a Discoverer 
space capsule, Sen. Kenneth Keating 
(R.-N. Y.) told the Senate the follow- 
ing: 

“The events of the last few days 
should put an end to idle political 
caviling at the defense programs of the 
Eisenhower Administration. The fact 
of the matter is that while some poli- 
ticians have been talking, the Defense 
Department has been working.” 





Soviets Begin U-2 Pilot Espionage Trial 


Moscow—Initial testimony at 
espionage trial of U-2 pilot Francis oo 
Powers dwelled on portraying him as 
a $30,000-a-vear capitalist dupe whose 
love of flying led him into a job he 
didn’t really like, but added little new 
detail to his final flight on May 1. 

What little was added was spelled 
out in more significant detail in the 
indictment issued earlier which charged 
Powers with flying over Soviet territory 
for espionage purposes, to which Powers 
pleaded guilty at the beginning of the 
trial. 

The indictment noted: 

© Powers was ordered by Col. Shelton, 
described as the commanding officer of 
Reconnaissance Detachment 10-10 in 
which Powers served, to give special 
attention to two points on his course, 
one a missile launching site and the 
other an especially important defense 
objective. The former is presumably) 
the launching complex at Tyura Tam 
near the Aral Sea. 
e Identity certificate carried in the 
U-2 bore the inscription A.F. 1, D28S,- 
068 and “Department of Defense, the 
United States of America.” Powers car- 
ried a certificate issued Jan. 1, 1959, at 
Incirlik, Turkey,—where Powers’ unit 
was based—which Powers told the Rus- 
sians was issued in the name of National 
Aeronautics and Space Administration 
and authorized him as a civilian to fly 
an Air Force aircraft 


Powers’ Testimony 


At the trial, Powers testified that he 

didn’t know whether he had any actual 
connection with NASA, that, “I never 
met any personnel of this organization.” 
He added: “Another [purpose], I pre- 
sume, is to cover up its intelligence 
aims, but these are just presumptions 
No one told me so I don’t know.’ 
e Soviets continued to assert Powers 
was shot down by a Soviet anti-aircraft 
rocket at an altitude of 68,000 ft. (AW 
May 16, p. 26). But a Soviet citizen, 
V. P. Sunn, quoted in the indictment, 
said he heard a sharp noise resembling 
a jet plane sound, but shriller, while 
inside his apartment. Attracted by the 
noise, the witness said he went into the 
street to find out what was happening, 
heard an explosion, saw a cloud of 
smoke in the sky and sighted a white 
object coming down which turned out 
to be Powers in a parachute 

In the indictment, Powers is quoted 
oo the fate of the U-2: 

. Quite unexpectedly I heard ; 
kind of hollow explosion and saw an 
orange flash. The plane suddenly 
pitched down and, I think, its wings 
and tail started falling off, perhaps the 
plane was not hit directly and the ex- 
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_ tary attack from the air 


plosion took place near the plane and 
it was hit by the burst and fragments 

I think it happened at the altitude 
of about 68,000 ft... . I was shot down 
some 25-30 mi. south or southeast of 
Sverdlovsk. 

“At that moment I was keeping to 
the route indicated on my chart rather 
accurately. . . . When the plane began 
to fall down J was pressed to the central 
panel and could not use the catapult. I 
opened the canopy, unfastened the 
straps and got out from the plane 
through the top. The parachute opened 
automatically.” 

Noting similar testimony at the trial, 
Radio Moscow commented, “This once 
again disproves the mendacious asser- 
tion by the U. S. and reactionary press 
that Powers’ aircraft was brought down 
at a low altitude. The Soviet rocket 
reached the U. S. aircraft at the maxi- 
mum altitude of which it was capable 
of flying.” 


Bomber Alert 


Noting repeated U.S. statements 
that nuclear-armed bombers are kept 
continually aloft, the indictment alleges 
that “reconnaissance flights involving 
photographing of possible bombing tar- 
get? and spotting of radar installations 
represent composite elements of a mili- 
Under such 
circumstances, intrusion of foreign air- 
craft into the limits of the USSR can 
at any time be an indication of the 
beginning of an armed attack. More- 
over, there is nothing to guarantee that 
any such plane appearing over Soviet 





Minuteman Engine 
Air Force has selected Hercules Pow- 


der Co., Wilmington, Del., as the pro- 
duction source for the third stage rocket 
engine for the Minuteman ICBM. Work 
will be performed at Hercules plant at 
Bacchus, Utah. Hercules and Aerojet- 
General Corp. have been working on the 
project under research and development 
contracts and have been in competition 
for the third stage production contract. 
Hercules will incorporate the following 
advances in rocket technology: 
© Solid propellant with the highest spe- 
cific impulse of any measured to date. 
© Pivot nozzles used for thrust vectoring. 
© Thrust termination feature which en- 
ables the range to be controlled and 
accurately programed. 
© Lightweight nozzles made of non-erod- 
ing materials, 
® Case made of Hercules “Spiralloy,” a 
combination of glass filaments and resin, 
which gives a high strength-to-weight 
ratio. 











territory does not carry a deadly load.” 

Soviets have said Powers will be 
represented by Soviet defense counsel. 

Soviets in the indictment made much 
of Powers’ report of a visit by USAF 
Chief of Staff Gen. Thomas D. White 
especially to inspect Detachment 10-10 
in April, 1960, and two visits by Lt. 
Gen. Frank F. Everest, commander in 
chief of USAF in Europe, and other 
USAF generals 

This was in contrast to the trial 
where the Russian prosecutor made 
sarcastic reference to a visit by Francis 
Cardinal Spellman, Roman Catholic 
archbishop of New York, with a ques- 
tion about the Cardinal's interest in 
military bases 

lhe Cardinal's role as Catholic Vicar 
to the armed forces may have been 
known to Powers, who snapped back at 
the proceedings that, “I would say he 
was interested in military personnel, not 
in bases.” 

Powers bore a noticeable red welt 
m his left jaw under the ear. In re- 
sponse to a defense attorney question, 
Powers said this was a birthmark. He 
said he had been treated well by the 
Russians 


Bad Weather 


Though there was some U.S. specu- 
lation that the U-2 flight was carried 
out on the eve of the summit con- 
ference because of the prospect of clear 
weather over most of Russia, Powers 
testified he had bad weather most of 
the time he was over Russia with a 
heavy cloud cover below him. His in- 
itial crussing altitude was 67,000 ft., 
Powers testified, but he climbed to 
68,000 ft. as his fuel burned off. (The 
U-2 actually was at 70,000 ft. when its 
Pratt & Whitney J75-P-13 engine 
flamed out and Powers had descended 
to 37,000 ft. in an effort to restart it 
vhen last contact with him was made 
AW May 16, p. 26). 

Powers’ weather testimony seemed to 
raise a contradiction with the indict- 
ment which said that long focus cameras 
in the U-2 had photographed Soviet 
terr'tory from a point west of Tashkent, 
near the southern border of Russia, to 
Sverdlovsk—a distance of roughly 1,000 
mi. Photographed were military and 
civil airhelds and important industrial 
establishments in the south Urals, the 
indictment said. 

Soviet identification of the 
cameras on the U-2 was obscure. One 
was described as Model 73-B, serial 
number 732400, and designed for pho- 
tographing strips of territory 100-120 
mi. wide from high altitude. Earlier, 
the indictment pr li to a twin-lens 
aerial camera of 36 in. 


various 


focal length, 
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but was not clear on whether this was 

the same camera. 
Other equipment 

cluded: 

* Radio technical reconnaissance ap- 

paratus made by Hewlett Packard Co 

and Huggins Laboratory. 

¢J75 turbojet engine made by Pratt & 

Whitney Aircraft. 

¢ Engine starter by Hamilton-Standard 

ind batteries by General Electric. 


mentioned  in- 


Wreckage Examined 


The indictment stated that “the spe- 
cial expert technical commision [that 
examined U-2 wreckage} has established 
that the plane carries a special aerial 
sound recorder connected with a radio 
wave detector with a roll of ferro-mag- 
netic tape for eight hours of continuous 
operation. The sound recorder has the 
index number M.P. 12570 and the serial 
number 769. It had a direct current 
tape feed actuating mechanism made by 
Globe Industries, Inc., of Dayton, Ohio 
Ihe decoding of the impulse signals 
recorded on the ferro-magnetic tape has 
shown these signals to ee to ground 
radar stations of the air defense of the 
Soviet Union 

Uhese recordings can serve to deter- 
range of wave lengths on 
reconnoitered radar stations 
operate, the frequency of impulse 
repetition, the time of coverage of a 
plane by a radar station and the area of 
its dislocation and the number and op- 
crating duty of radar stations in service.’ 

At his trial, Powers testified that the 
U-2 carried radar countermeasures 
equipment to distort radar signals aimed 
it it both from ground stations and 
other aircraft 

When the Soviet judges took over 


mine the 
which the 





Border-Incident 
Prevention 

Bonn—West German air ministry is 
searching for an audio or visual cockpit 
device that could warn pilots of its 
supersonic Lockheed F-104 fighters 
whenever their aircraft approached the 
vicinity of the 30-mi.-wide buffer zone 
along the East German border in which 
flights normally are prohibited in order 
to avoid chances of a border incident. 

Stressing that no feasible method has 
vet been suggested to them, West Ger- 
man air force officials want to be able 
to alert a pilot through a warning horn 
or flashing red light on the cockpit dis- 
play when his aircraft approaches the 
danger zone as a backup to radio com- 
munications. Most obvious means, ac- 
cording to officials, would be some system 
within the cockpit that could be acti- 
vated upon command from the ground 
radar stations which keep all flights un- 
der constant observation. 
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the questioning of Powers, one asked 
the pilot if he had used any ground 
radio stations for navigational aid 
Powers disclosed for the first time that 
with his radio compass he had used 
Soviet ground stations to guide his 
secret flight over the Soviet Union. He 
said he had beamed in on three of them 
but the only name he could remember 
was Stalinabad. 


CIA Employe 


The indictment quoted Pow 
stating that he had signed a contract 
with the Central Intelligence Agency 
in 1956 at a salary of $2,500 a month 
of which $1,000 was withheld pending 
the successful completion of th 
tract. At the trial, Powers said h 
sidered this job the equivalent 
of a commercial airline pilot in the 
Considerable detail on Powers’ t1 
and the prelude to his flight to S 
lovsk was also listed in the indict 
and initial sessions of the trial. A 
ing to Powers’ testimony in bot 
stances, he was given special U-2 
ing for two and a half months at W 
town strip in Nevada, which is part 
an Atomic Energy Commission r 
tion, and received further traini 
high altitude U-2 flights over Calif 
Texas and the northern areas 
U.S 

He registered for training un 
issumed name of Palmer 

Powers said he had made several 
range flights along the southern bor 
of the Soviet Union but that his M 
flight was his first actual penctrat 
Soviet airspace 

The indictment quoted Powe 
stating that 

“We would take off from Incirlik 
drome and would fly eastward as fa 
the town of Van situated on the 
of the same name. After that we 
proceed to Teheran, the capital of | 
and having passed it would fly « 
south of the Caspian Sea 

“After that I usualls 
Meshed, crossed the 
frontier and flew farther 
Afghani-Soviet frontier 
the eastern fronticr of Pakistan 
was made and we returned to In 
iirdrome taking the same route 
on we began making a return 
after penetrating Afghan territ: 
about 200 mi.” 


U.S 


flew 
Irano-Afs 
along 

not far fr 


| 


Alternate Plan 


The indictment said 
brought from Incirlik to Peshawa 
drome in a C-47 transport on Apr 
with Col. Shelton, commander of 
10-10 Detachment, and 20 mainten 
men to prepare the U-2 mission. | 
\J-2 was flown to Peshawar on Ap. 
by another pilot of the U-2 Detac! 
ment. 

Powers stated in the indictment t! 


Powers 


he was briefed to use any airfield in 
Finland, Norway, Sweden or Iran as an 
alternate to his assigned destination of 
Bodoe, Norway, if the flight encount- 
ered difficulties. Provision had been 
made for an alternate route to land at 
Sodanklya Airdrome in Finland in case 
fuel shortage developed on the final leg 
of the flight. 

Powers maintained that the U-2 he 
flew carried no external identification 
marks despite Soviet prosecution cross- 
examination aimed at getting him to 
idmit these national identification 
marks had been painted over for his mis- 
sion. 


Testimony Challenged 


Powers challenged later testimony by 
Engineering Lt. Col. Yuri Tyufilin, who 
had claimed that a thorough examina- 
tion of the layers of paint on the 
wrecked U-2 had proved to him the 
plane never carried any identification 
markings. The Soviet government 
claims the plane carried no markings 
because its sole mission was espionage 
and not weather reconnaissance. 

Powers said he had seen the plane at 
his base for several months prior to the 
flight and “I always saw it with identifi- 
cation marks.” 

“Would it have been possible for the 
identification marks to be over these 
painted surfaces and have been re- 
moved?” Powers asked. 

“In principal this could have been 
done,” Tyufilin conceded. 

However, equipment recovered from 
Powers’ U-2 contained manufacturers’ 
identification plates labeling it as manu- 
factured under military contract, includ- 
ing contract identification and serial 
numbers. 


Five Companies Study 
Space Tracking Net 


Washington—Several companies are 


onducting individual, _ self-financed 
tudies on concepts for an “ultimate” 
tracking network which ceuld support 
foreseeable Air Force spacecraft. 

Reports, including proposals on sites 
ind instrumentation, are being prepared 
by International Telephone and Tele- 
graph Corp., Convair Division of Gen- 
eral Dynamics Corp., Philco Corp., 
General Electric Corp., RCA and other 
firms. 

Air Force meanwhile last week for- 
malized a $76 million letter contract 
with Lockheed Aircraft Corp. to pro- 
vide tracking net and nerve center for 
Discoverer, Samos and Midas opera- 
tions. Net has been under construction 
nearly a year (AW Oct. 5, p. 28) and its 
original design for the Samos system 
WS-117-L) has been made applicable 
to all intelligence satellites now en- 
visioned. 
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Echo! Satellite 


Washington—National Acronautics 


ly and Space Administmtion’s Echo I pas- 
V4 2 sive communications satellite flying in a 

4 1,000 mi., near circular orbit, was pro- 
4 viding coast-to-coast communications 


last week with signal strength within 
1-2 decibels of predicted performance 
Following a series of demonstra- 
tions of the potentialities of bouncing 
radio signals off the 100-ft. diamet: 
metalized inflatable sphere, scienti 
were hurrying to make a variety of 
portant measurement which may hok 
the key to the future usefulness of such 
passive mmunication satellites for 


; 


a 


voice and television circuits. Satellit 
was launched Aug. 12 with a 7-10 day 
useful lifetime predicted 

Pre-taped message by President Eisen 
hower was the first to be transmitted 
between National Acronautics and Spa 
Administration’s Goldstone, Calif., facil 
ity and Bell Telephone Laboratories in 
stallation at Holmdel, N. J., during 
Echo I's first pass over the U.S The 
President message emphasized that 
scicnfist vf all nations were free 
the satellite for experime ntafion 

First reported two-way vo Mm 


? 


munication using Echo I was made on 
the tenth orbit by Collins Radio and its 
subsidiary, the Alpha Corp., in the carly 
hours of Aug. 13 between Cedar Rapids, 
lowa, and Dallas, Tex. On the 12th 
orbit, the first NASA two-way voice 
communications via Echo bounce were 
carried out between Goldstone and 
Holmdel 
During the 22nd pass, Naval R 

search Laboratory joined in a two 
bounce experiment in which music was 
transmitted from NRL ilitvy near 
Washington, D. C., via Echo to Holm 


del, then relaved by the satellite to 





ECHO ! satellite is shown atop the 92-ft. long Delta vehicle at Cape Canaveral, Fla. 
Aluminum-coated satellite is sealed inside metal container. Below, the balloon satellite 


makes a track in clear sky over Winnipeg, Man., Can., in a half-hour exposure in which Goldstone 


stars appear as streaks. On the first orbit, an Air Force Bal 
i listic Missile Early Warning System in 

i tallation at Trinidad, B. W. I[., trans 

mitted a signal to the Rome Air Devel 
opment Center facility at Floyd, N. ¥ 


Pl via the satellite 
Y Circular Orbit 
Echo I was precisely placed into th 


janned circular orbit with apoges 


Pf “f 1.049 mi. and perigee of 945 n 
Period is 118.3 min., and the 47.2 des 
iL . inclination places the orbital path « 
the most heavily populated areas of th 
earth 
Echo launch represented first success 


F Pe ful use of the Douglas Delta launch 


vehicle, which NASA labels its interim 


workhorse vehicle for 12 basic payloads 
over the next two years (AW Nov. 9, 
p. 26). 

Three-stage, 92-ft. Delta consists of 
Thor booster with 150,000-Ib. thrust 
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Meets Coast-to-Coast CommunicationsGoals 


Rocketdyne liquid fuel engine, 7,500-Ib. 
thrust Aerojet-General AJ10-118 (Able) 
liquid fuel second stage, and 3,000 Ib. 
thrust Hercules Powder Co.-Allegany 
Ballistics Laboratory 248 solid propel- 
lant third stage 

Radio command guidance system 
developed by Bell Telephone Labora 
tories originally for Titan missile, took 
ver control from Thor autopilot about 
10 sec. after launch and directed its 
flight for the next 155 sec. Douglas 
flight controller guided the attached sec 
ond and third stages during 900-sec 
coast period. Both BTL and Douglas 
guidance packages are housed in the 
econd stag« 

Flight controller positioned the third 
tage along the desired orbital path dur 
ing the coast phase, and ABL-248 in- 
jected the 26.5 in. magnesium pavload 
container into orbit with 40-sec. of 
powered flight. Payload was separated 
by a tension spring. Third stage was 
fitted with rockets to make it tumbk 
increasing drag and preventing the 50 
lb. spent casing from colliding with the 


191.4-Ib. payload 
Sphere Inflated 


Two minutes after injection, payload 
hemispheres were separated by a shaped 
linear charge at the equator. Sphere 
was inflated by expansion of residual 
air, 10 Ib. of benzoic acid and 20 Ib. of 
anthraquinone, both sublimating pow 
ders. 

Packaging, 
techniques demonstrated in Project 
Echo also apply to future erectabk 
pace structure planned by 
NASA 

William J. O'Sullivan, Jr., head of 
NASA's Space Vehicles Group at Lang 
ley Research Center, said Echo will 
have two distinct lifetimes. The first 
was the estimated 7-10 day period when 
the satellite was a hard, round sphere 
useful as an energy reflector. The sec 
ond lifetime—the time the sphere will 
orbit as a distorted shape 


cannot b« 
gaged because there | 


ejection and inflation 


proj cts 


no yardstick to 
measure orbital decay of an area as vast 
as this vehicle (31,000 sq. ft.) from drag, 
solar radiation or micrometcorite pun 
tures. 

Echo came through its first hazard 
without serious effects in weathering 
the annual Perseid micrometcorite 
shower, which was at its maximum Aug. 
12. O'Sullivan said for the first three 
to seven days of its lifetime, Echo was 
“taking a beating” with six times the 
normal rate of micrometeorite punc- 
tures. He estimated the sphere was sub- 
jected to 8.4 sq. in. of cumulative hole 
area per day, contrasted with the normal 


1.4 sq. in. daily. 
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Earlier Beacon and Vanguard 
able sphere experiments which w 
have provided a yardstick for mea 
itmospheric density as it affect 
orbit did not produce any inform 
because of launch vehicle failures 

Initial orbital elements were p1 
by a beacon on the collar of th 
stage, which also went into orbit 
ternational Business Machines 709 
puter at Goddard Space Flight ¢ 
computed orbital path for preci 
ing of JPL and BIL antennas 

l'o help ground stations locat 
track the satellite, Echo carries two t 
radio beacons, made by Radio ( 
ration of America, each weighing 
1] oz. and transmitting at a frequ 
of 107.9 me. Each transmitter 
cred by 70 solar cells and five n 
cadmium batteries, has an output 
milliwatts. Transmitter, solar cell 
terics and a small whip antenna, w! 
uncoils when sphere is inflated in 
re mounted on 10-in. diameter 
2 in. thick, attached to the ba 
Thin printed wiring that circles bal 
connects two transmitters and | 
supplies so that one solar cell arra‘ 
power both transmitters if one is sha 
from the sun. 





Space Structures 


Langley Field, Va.—Inflatable re-entry 
vehicles, solar collectors and other larg 


space structures will use same _ tech 
niques of packaging, ejection and infla 
tion as the Echo I satellite, according t 
William J. O'Sullivan, Jr., head of Na 
tional Aeronautics and Space Adminis 
tration’s Space Vehicle Group at Langley 
Research Center. O'Sullivan told Avia 
tion Week operation of the Echo satel 
lite was a general proof test for vehicles 
pneumatically erected in space. Ejectior 
and inflation processes for the 100-ft 
sphere were tested at altitudes ranging 
from 200-250 mi. in five _ ballisti 
launchers last fall and earlier this year 
but the successful Echo sequence pr 
vided the first flight test in more realistic 
space environment at 1,000 mi. altitude 

Space Vehicle Group scientists en 
vision use of inflatable or foldable stru 
tures as energy reflectors and also as 
winged re-entry gliders, manned orbiting 
laboratories, pilot escape “life boats 
and rocket ship. 

These space structures would be char 
acterized by lightweight materials such 
as Mylar used in Echo, and they could 
be configured for specific 
Packaged in extremely small containers 
the vehicles would be erected in space 
pneumatically, mechanically (like an um 
bella) or by spinning. 


missions 











Performance over the Goldstone- 
Holmdel link improved as more precise 
information became available on the 

itellite orbit, permitting more accurate 
pointing of transmitting and recciving 
intennas. By carly last week, cast-to- 
west transmissions at a frequency of 960 
mec. were providing signal-to-noise ratios 
»f about 36 db., while west-to-east trans- 
missions at 2,390 mc. were achieving 
ignal-to-noise ratios of about 35 db. 
[hese are within several decibels of 
alues predicted on the basis of existing 
theory and information. 


Antennas Used 


Ihe Goldstone facility, operated by 
Jet Propulsion Laboratory, uses two 85 
ft. dia. parabolic antennas, one for 
transmitting, the other for receiving. 
At Holmdel, a 60 ft. dia. parabolic an- 
enna is used for transmisison and a 
novel high-gain horn reflector with a 
20 ft. square mouth is used for receiv- 
ing. An_ extremely low-noise ruby 
Maser, cooled to liquid helium tempera- 
tuies, is used in the BTL receiver. 

Last week, BTL and JPL scientists 
had started on a long-planned series of 
xperiments to investigate performance 
f different modulation techniques, in- 

uding single sideband, frequency and 
phase modulation. Other measurements 
vill include atmospheric refraction of 
ignals, particularly near the horizon, 
ath loss and noise. 

Signals are being transmitted with 
rcular polarization to check on pos- 
ble distortion of the satellite from its 
riginal spherical shape, due to micro- 
neteorite impact or other causes. Any 
gnificant change in satellite sphericity 
ll cause change in the received signal 
olarization. 

Using smaller (lower-gain) antennas, 

llins obtained highly satisfactory re- 

ts in its North-South communications 
link. At Cedar Rapids, the 
mpany used 28 ft. dia. parabolic an- 
nas, while its Dallas installation em- 
loved a 28-ft antenna for transmitting 
nd a 40 ft. dish for receiving. Quality 

f reception on the initial attempt wes 
ited at between three and four, on a 
ne-to-ive scale commonly used by 
idio amateurs in which five is tops, a 
Collins engineer told Aviation WEEK. 


tel 


it¢ llite 


Collins Equipment 

Collins receivers are equipped with 
low-noise diode parametric amplifiers, 
with noise figures of about 14 to 2 db. 
l'ransmitters are rated at 10 kw. Cedar 
Rapids facility transmits at a frequency 
f 955 mce., the Dallas facility at 810 
mec. 

The Collins program, entirely com- 
pany finaneed, is intended to investi- 
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gate amplitude and phase distortion 
experienced in satellite bounce com- 
munications, which will determine 
quality, reliability and bandwidth of 
communications possible by this tech 
nique. Collins also plans to measure 
path loss and atmospheric refraction 
and to evaluate space communications 
ind tracking equipment 

Company spokesman says that signal 
strength obtained in its initial Echo I 
experiments is about 5 db. below pre- 
dicted value, but attributes this to im- 
precise aiming of the antennas at the 
satellite and performance of equipment 
which was assembled on a sem-crash 
program basis 

The Air Force Trinidad-New York 
link is operating on 2,000 mc. with tele- 
type and voice transmissions. Messages 
are transmitted from Trinidad and re- 
ceived at Floyd, N. Y. The 80-ft. Trini 
dad dish tracker was modified for the 
experiment with addition of a radio fre- 
quency feeder assembly. Signals 
received at the Floyd site via a 33-ft. 
dish antenna, 


NASA Has Suspended 
Geodetic SatelliteW ork 


Washington—National Aeronautics 
“ , ? ind Space Administration has sus- 
- a : , ' ' :' pended its geodetic satellite program 
HORN-S at Bell Telephone Laboratories research facility at Holmdel, ind is conferring with the Defense De- 
N. J., is used to capture radio signals reflected from Echo satellite. Cab at small end = partment to determine which agency 
of the horn houses radio circuitry and a ruby maser amplifier which is refrigerated to hould carry out the project 
—456 deg. by liquid helium. The 50-ft. antenna is rotated by the upright wheel. A 60-ft Navy plans to install a geodetic bea 
dish transmitter is located nearby. In addition, Alpha Corp., d Collins Radio subsidiary, con on a Transit navigational satellite 
utilized a 40-ft. parabolic deep space probe tracking antenna at Richardson, Tex.; antenna = jn q_hitch-hike experiment later this 
automatically locked onto the reflected signal from Collins Radio facilities at Cedar Rapids, year (AW Apr. 25, p. 28). NASA had 
lowa, and tracked the spherical satellite on each orbit from horizon to horizon planned to launch a flashing light geo 
detic satellite as a Delta-launched pay 
load in 1962 and had set aside $1.22 
LAUNCHING CONDITION million for research and development 
- m the program for the current fiscal 
ie ear 
\ Work on the project has been 
i topped at NASA’s Goddard Space 
‘ 


llight Center, and the agency is in- 


ROCKET ( — J us Ya '\. SATELLITE forming 14 firms which submitted in- 


mMOTOR—— CONTAINER trumentation proposals that funding is 
TELEMETER being deferred 
CONTAINER OPENING 








Unit Monitors Pilot, 
| EJECTION CONDITION Vehicle Performance 


System for instantaneous ground 
ionitoring of the condition of a pilot 
nd his high-performance aircraft ot 
pacecraft is being developed for Air 
orce Flight Test Center, Edwards 
\FB, Calif., by International Tele- 
yhone and Telegraph Laboratories 


SEPARATION SPRING— UNFOLDING “CONTAINER Ground consoles will display data on 
CONTAINER HALF— SATELLITE HALF the pilot’s physiological condition, and 


on vehicle performance and environ 
DRAWING shows the launch and ejection sequence of Project Echo's inflatable sphere, ment. First unit is scheduled to be in 
which was folded in a 26 in. diameter metal container. On injection into orbit, the operation early next year at Edwards 
container separated from the burned out third stage and then started the sequence. AFB 


/ 
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First Capsule Recovered From Satellite 


By Larry Booda 


Washington—First known recovery 
of a man-made object from orbit was 
made by Air Force Aug. 11 when the 
re-entry capsule from Discoverer XIII 
was retrieved from the Pacific Ocean 
300 mi. northwest of Oahu, Hawaii 

Successful recovery came a close 
examination of the satellite reconnais- 
sance concept and its technical feasi- 
bility was in progress within the 
Department of Defense and the 
Administration. Since the first try in 
April, 1959, with Discoverer II, at- 
tempts at injection into the atmosphere 
with precision sufficient to permit re 
covery have failed 

Discoverer XII] was launched from 
Vandenberg AFB Aug. 10 with a stand 
itd Douglas Thor IRBM first stage and 
Lockheed pnme contract Agena second 
stag mtaining a General Electric 

Satellite circled the earth in 
polar orbit 17 times before the 
signal for injection and recovery 

Lt. Gen. Bernard A. Schriever, com 
mander of the Air Research and De- 
velopment Command, said the payload 
in Discoverer XIII] was not funda 
mentally different from Discoverer XII, 
which had emphasized monitoring of 
the sequence of events leading to re 
entry in order to diagnose the problems 
which blocked carlier He 
dicated that the success will speed the 
Samos reconnaissance and the Midas 
ballistic missile detection satellite 

ind that some experience gained 
the Project Mer 
cury man-in-space program 

Gen. Schriever indicated there 
50-50 chance of success in future tric 
A total of launches are 
planned at a rate of about two a month 
Discoverer XV is scheduled as a life 
hot, carrying a spider monkey weigh 

Monkevs are 

Other life 

later satellite 


as 


TNC 
ipsur 


1 nea 


recover;ry in 


pro 
rats 


} 


nuld be of value to 


ibout 35 


ing hive or 


ix pounds 
now undergoing training 


pecimens at lue for 


rick ; 


Recovery Effort 


Re operation, coordinated by 
Missile Range Command, 
ind surface units. Fair 
hild C-119s and Lockheed C-121s of 
Air Force were poised to try to 

h the parachute-borne capsule on 
way down but were hampered by 
broken laver of clouds at 10, 
ft. Descent of the capsule was 
tracked by ground stations at Kaena 
Point and Barking Sands, Hawaii, lis 
tening to the capsule beacon, and by 
Navy Airborne Early Warning aircraft 
ilso used other electronic track 
Aircraft crews also 


overy 
Pacific 


iIved air 


iv\ 


which 


mg methods 
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tracked the 


visually 


parachute-borne ca 


Final recovery was made by a Sil 


sky HRS-3 he licopter, one of two 
ating from U 
Victorv, which steamed for an 
and ten minutes until within heli 
rang A Navy frogman atta 
cable to the capsule, which was h 
to the helicopter after 3 hr 

water. He also packed the para 
into a container to prevent it fro 
The parachut 


a sea anchor 
30 Ib. compared with 
Earlier 


ing as 
weighs 
for the 
weighed 85 Ib 
The capsule, destined for 

permanent display in the Smiths 
Institution, flown east for 
ment examination by General 
tric’s Missile and Space Vehi 
partment in Philadelphia, th 
Admin 
Eisenhower 
other 
that 


capsule 
was 


pearan with high 
officials. President 
Discoverer XIII 
esses evidence 
“leads the 
space field 
to mankind 
With slighth 
the Discoverers 
Force has been placed in the p 
of defending 


. lyon byt 
I 1S mp 


Spa 
i 
th 


ind 


world in the activiti 

that promise real | 
more than a 
ilready fire 


hni 
’ 


the recovery te 


have been Taisect 


S. naval ship, the H 


| 





Soviet Space Theme 
of 
Academy of Sciences has picked up 


W ashington—Bulletin the 


theme, which has been appearing 


‘ 


general Russian publications for sever 


months, that much of the U.S. sp 


effort is military and represents “prov 


cation from the political viewpoint 


In an article reviewing Russian spa 
achievements since the beginning of th 


International Geophysical Year in n 
1956, the bulletin said “all the Sov 
rockets and Sputniks were launched 


accordance with the peaceful scientifix 


program, while orbiting of Sputniks 
the United States was done under 
military program.” 

Ihe article cited the Discoverer 
Atlas programs and “partially” the 


plorer program as examples, and 


It is noteworthy that these experiment 


and use of outer space and rock 


progress and open espionage, whicl 


borne out by launching of the America 


' 


th 


USSR 


nad 


in 
Fy 


‘ 


Midas satellite, constitute a big dang: 
to international cooperaticn and pros 


cation from the political viewpoint 


} 


“These facts are in sharp and unplea 


ant contrast to peaceful space resea 


conducted by the Soviet Union,’ 


article said, 





" 


tl 








quality of information available from 
itellites through the alternative of 

electronic readout. Recovery of photo- 

zraphic film in the Samos system would 

be far superior to stored, taped tele- 
ion telemetry readout within the 
irrent state of the art. 


Current Examination 


This is basically the reason for the 
irrent examination of satellite ballis- 
missile detection and reconnaissance 
Currently, for example, one 
juare inch of fine grain photographic 
film can reveal more than many feet 
f magnetic tape and with much greater 
lefinition. In the examination of tech- 
ical feasibility, development possibili- 
ties and lead time of much more refined 
television line scanning methods will be 
msidered. Infrared detection also will 
quire a long period of development 
produce usable intelligence on over- 
t and ‘dark areas of the earth from 
iltitudes 
Another area undergoing 
rutiny is wide-angle versus 
le optical scanning. In order to pick 
p detail from satellite height, a narrow 
gle lens is mandatory. However, in 
ne pass over an area only a small seg- 
ment of territory would be scanned. A 
le angle lens would cover a greater 
1, but the results would suffer in 
finition. 
the proponents of rapid re- 
of satellite packages by means 
snatch are hopeful for success 
Discoverer they can 
ve their concept 
\ir Force emphasized that Discoverer 
XIII contained no sensor equipment; 
that all circuitry was designed to read- 
it in detail every step in the orbital 
id re-entry flight sequences. Agena 
is described as the most sophisticated 
f all the space vehicles 
Discoverer vehicles are launched in a 
utherly direction from Vandenberg 
\FB, preferably with an easterly com- 
nent to add the speed of the earth’s 
tation to that of the vehicle. In the 
Mugu-Vandenberg complex, this 
n bring on added difficulties because 
f the vehicle passing inhabited 
is. Until more powerful first stages 
calculated risk must 


stems 


1! 
telly+ 
CULA 


critical 
narrow- 


Thus 
VETY 
r alr 

the 


series $0 


over 


wailable, this 
taken 
\fter successful orbital flight has been 
mmplished, a specific pass in the 
rth-south flight must be chosen for 
tiating the re-entry sequence. With 
Discoverer XIII, an orbital period of 94 
n. was achieved, nominal being 90 
nutes. Apogee was 436 mi. and per 
161 mi. Signal was transmitted on 
17th pass as the vehicle passed over 
ka. Re-entry sequence began at 
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11:11 pm. GMT Aug. 11. The 
chute was deployed at 11:26, and the 
capsule was spotted in the water at 12:05 
im. GMT Aug. 12. Spotting was by 
means of two stroboscopic lights flashing 
30 to 45 times per minute, and by a 
smoke signal. Sample capsule previously 
shown the press carried only one light 

Capsule beacon antenna is about 10 
in. iong, indicating a frequency in th 
UHF range. 

Stabilization of the Agena vehicle 

the first problem to be sc!ved. In 
stead of remaining in a fixed position 
relative to a point in space, the satellite 
has to be turned constantly to 1 
fixed in respect to local vertical 


Reduced Payload 


Agena was originall; 
the Atlas booster. Because Thor boost- 
ers were in a more advanced stage of 
development, earlier orbital experiments 
were made possible, but with reduced 
pavload, precluding carrying Midas and 
Samos equipment 

Rocket engine of the gena was 
riginally designed by Bell for the B-58 
Hustler pod and was chosen principally 
reliabilitv. It burns for 120 
Since injection into a near circular orbit 
is critical, reliability was prime consider- 
ition. Engine has never failed to start 
ind deliver its thrust when called upon 
to do so throughout the program 

After receipt of the separation signal, 
retrothrust is applied to the Thor 
booster and the Agena rolls out of the 
idapter on rails after the retaining bolts 
explode This system has worked on 
everv Discoverer 

Three orthogonal position gyros en- 
ible the Agena to maintain its position 
relative to local vertical. Systems are 
made by Reeves Instrument Co. and 
Minneapolis Honeywell and are inter- 
changeable. Information from these 
gyros, combined with signals from three 


pat l- 


main 


designed t 1S¢ 


tor 
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RECOVERY GEAR for Discoverer XIII is at left; flashing lights are on parachute mounting. 


orthogonally-mounted rate gyros, con 
trol the attitude of the vehicle through 
two alternative control systems. Thrust 
for control is provided through cold 
reaction gas jets, fed through control 
valves by a mixture of dry nitrogen and 
tetraflluormethane stored in a titanium 
sphere at high pressure 

his system is adequate for coasting 
flight but is not powerful enough for 
the Thor booster portion of the flight 
it which time it is locked out and con 
trol is accomplished through the main 
engine nozzle 

Guidance of 


the Agena into orbit 
is by command. The continuous change 
in orientation needed to maintain posi 
tion relative to local vertical is made 
by applving continuous torque at th 
rate of 4 deg. per minute. This in 
itself is insufhcient for the degree of 
accuracy required. A honzon scanner 
developed by Advanced Technolog, 


eof 

Right is ablative shield. 
Laboratory, feeds error signals which 
are applied to correct pitch and roll. 
Attitude errors are controlled to within 
| deg. in pitch, 0.5 deg. in roll, and 
1.5 deg. in 
Agena contains radio equipment for 
telemetering data to ground stations, 
tape recorder for storing the same data, 
beacons for tracking and receivers for 

commands signals 


yaw 


Vehicle Nose 


The f the vehichk 
separable capsule with a 
heat shield and other devices to permit 
it to re-enter from orbit 

Agena B configuration will have the 

ipability of shutting down and restart- 
ng its engines on command to permit 
higher altitude orbits 

Critically affecting the injection tech- 
the booster used. In the Dis- 
Thor follows a_pre- 


ontains a 
retrorocket, 


ThOM 


Thig ue l 


program, 


ARROW points to the capsule, seen from United States Air Force Fairchild C-119 which 


has just dropped a smoke marker. 
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programed trajectory, using only its 
autopilot, to near fuel exhaustion. By 
comparison, the Atlas booster used in 
Midas launches has sophisticated guid 
ance equipment to achieve accurate 
injection into orbit. Atlas skin has also 
been modified to withstand the greater 
friction heat of a low angle trajectory 
Thus, the Discoverer injection prob 
lem is much more severe than that of 
Midas 

\fter separation from the 
the Agena receives command 
radar-fed computers on the ground as 
to when to fire its engine for the third 
the first two being booster thrust 
and coasting. The velocity increment 
is read by an integrating accelerometer 
of the tvpe developed in the ballistie 


I 
program. The injection point 
of the satellite 


booster, 
from 


ph iM 


' 
TVLESSEME 
becomes the pengec 


orbit 


Injection Phase 


Precision mandatory in the imyjecé 
tion phase At 120 mui. altitude, for 
in angle error of plus or minus 
dehcat of onl 


1 circular 


CX imple 


| | ce , or ! 


4 velocity 


100 fps below the value for 
orbit will result in failure to complet 
the first orbit 

The Agena guidance system | 
ble of control well within these 
In Discoverer 1, only the 
used and not th 


( ipa 
limits 
inertial refer 
n pack ie Wa 

canner, resulting in an error 
Subsequent shots have had 
resulting im a 
error of 0.4 


couplk d 


} 
niechion angic 


rror remains the 
rbital 


mayor 
injection. As pa 
n imcreased, resulting im 


rbit itellite lifetime 


eo 








X-15 Altitude Record 


Edwards AFB, Calif.—Reaching 
500 ft. in his record altitude flight 


with the North American X-15 resea 
aircraft No. 1, Air Force Maj. Robert M 


White experienced weightlessnes 
period just ander | min. 

The X-15, flving under cogniza: 
National Aeronautics and Space Ads 


istration, was dropped from the Bo 


B-52 mother plane at 45,000 ft., f 
about 40,000 ft 
of the rocket motors were started 
climbed to 60,000 ft., where the 


while all eight ba 


was leveled off for about | min. bef 


the climb regime was flown accordin 
the flight program. Burning period | 
slightly over 4 min. 

On the return, following going 
36,500 ft., White 


c*7 


the plane at an altitude of 52 


the hump at 
("} 
before going into the final phas 


letdown leading to landing approa 





~<a 


Victor ouster Gets Jet Ass 


Iwo de Havilland Dual Spectre variable thrust rocket engines (AW Sept. 1, 1958 
Page Victor B.1 jet bomber on takeoff. Plane was airborne in 550 yards. Engines us 
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mi. displacement of the recovery 
ont 

Then the capsule must be given a 
predetermined retrovelocity in the cor- 
rect direction. The capsule is positioned 
it an angle of 60 deg. to the horizontal 
f local vertical, with the retrorocket 
pointing forward and upward, providing 
leceleration and downward thrust 

(he path during retrothrust describes 
in arc opposite to the orbital path and 
fter termination of thrust, a downward 
vallistic trajectory is followed. Next the 
thrust cone and retrorocket ar 
tisoned. Positioning during re-entry is 
trolled by cold gas jets so that the 
heat shield absorbs the heat of air 
friction 


Parachute Deployed 


\t a preset altitude between 40,000 
nd 60,000 ft., the parachute is de- 
loved. Nominal altitude is 50,000 ft 
lhe heat shield then drops off 

During the re-entry phase, 
quence is monitored and telemetered 


every 


ground stations and recorded on tape 
Between 350,000 ft. and 135,000 ft., 
vhen 4,000F, heat is produced around 
the heat shield, the resulting ionization 
f the air causes a radio transmission 
lackout for two Deceleration 


is 15 to 20g 
Monitoring equipment weighed 100 
in Discoverer XIII. It is not possible 
use lightweight, high voltage circuits 


lusively when operating in a vacuum, 


minutes 


of heavier potted circuits 
Events monitored 
re-entry phase are firing of retro- 
ket, operation of the ejection sys 


iking use 


indators during 


m, stabilization and positioning, per- 
formance of the ablative shield and 


rachute deployment 





used as auxiliary power to assist this Handley 


lrogen peroxide as oxidant and kerosene as fuel. 
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First Photos of Bristol Siddeley BS 53 Fan Engine 


| Swiveling action of four twin bifurcated nozzles of the 15,000 Ib.-thrust Bristol Siddeley BS 53 twin spool fan engine (see p. 54) 
' incorporates an unlubricated linear roller bearing hinged in vertical plane (AW Dec. 28, p. 67) to give VTOL capability to the Hawker 
P. 1127 close support fighter (AW Aug. 15, p. 37). Nozzles can be tilted so that any thrust vector can be exploited to suit any takeoff. 





143.000 Ib. takeoff weight 


J ; » » [eo wit ~ . . a he . T . 
Napic ri FOposes 20 mit er a 100 mi. distance with Strategic Targeting Unit 
Turboprop DC-7 é gan nsumption of 1,900 Tb Washington—Strategic targeting, com 


bining the striking power of Strategic Air 


Ww amingins~2s _ ; a _ es ALPA Renews Threat Command, Polaris submarines and Navy 


] 
vill Oppose a irboprop 
tea pod carrier aircraft for the first time, was 


Douglas DC-7 series transport in th NY NY ° 
1] S° sia ian ax Baees ao ee eres Of Sy mpathy Strike integrated by Secretary of Defense 
i _ ft oe ee . Washinct Ai, , Pil Thomas S. Gates last week at a confer 
Or all-cargo aircta ashington— Ai! inc ot deals ” t 
aie : : pita ; : . ence with eight chiefs of U.S. world 
Performance data of the newed its threat last week to 
conversion is based on the insta n mpathy strike of all ALPA 
of the Napier Eland turboprop engin living into cities served 
ind 13 ft. 6 it lameter propeller \irwavs against the lo rvice 
: rt d _ I irWays again he local service of land and sea-based missiles. 
The British manufacturer is 1 f ntinued emplovment 
waa ored i Centralized targeting planning agency 
ing anv detaiied cost data in its inifi umion pilot . 
> a : : i ) itd im |p , for the Joint Chiefs of Staff will be lo 
rT ntatio mnou Mat if I . 
atm z _— \ \_ announced that cated at SAC headquarters in Omaha 
In its estin d performan finite date for its members to obser 
: 2 . I , ; Race! under SAC 
compiled for tl sales effort, r the striking pilots’ picket lines in a 6 
places gross takeoff weis vf th ( throughout the Southeast 
ind DC-7B a ] 0 lI I ute r disclose the date selectec 
off weight of the DC , is estimated grounds that the information would 
at 143,000 Il Minimum = runwat outhern along with eight other airline 
length for these takeoff weigl whicl rlier filed for a U.S. District 
5,800 ft. for the DC-7 and DC-7B a1 yurt restraining order and injunction 
about 6,000 ft. for the DC-7¢ » bar such action. The airlines in > 
: : - : ; unified commanders. Power will have a 
Maximum structural landing rh) lude American, Capital, Delta, Braniff 
a sae I staff of 40 officers, and his deputy will 
for the DC-7 and DC-7B ar Eastern, National, Trans-Texas, TWA ) 
i 1 102 = t 7 | eff : be Rear Adm. Edward N. Parker, pres 
ib. and ![1UZ.U000 Ib. re spect ' iT roug re mtinued cttort ) rie 
. oug ; ntinued ct rth ently director of Defense Atomic Sup 
111,000 lb. for the DC- National Mediation Board, compromis 
Data sets climb to a cruise altitud iwreements on working conditions fora 
of 20,000 ft. for the DC-7 and DC-7B _ new contract have been agreed upon, ait 
it 24 min. over a range of 85 mi. witl line and labor spokesmen report, but 
fuel consumption of 2,000 Ib. and both parties remain deadlocked on the 
126,000 Ib. takeoff weight e turbo tatus of the non-union pilots now fly 
prop DC-7C is to climb to 20,0 ing the Southern svstem. 


wide unified military commands. Reason 
for the move is the gradual shift from 


dependence on manned bombers to use 


Commander Gen. Thomas 
Power, who will retain his present 
command. Senior officers from all the 
services, JCS representatives and repre 
sentatives of the unified commands will 
serve in the group. Decentralized exe 
cution plans, geared to a 15 min. reac 
tion time, will be the responsibility of 


port Agency. 

Plan is a compromise of the Air Force 
position supporting a strategic command 
under a general or an admiral and the 
Navy position that all sea-based forces 
should be under Navy control. 
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Meanwhile, the Board has tak 
ther steps to speed up its hearing 
esses by asking the airlines to 
in advance more detailed descript 
of merger plans which normalls 
not be requested until the tim 
conference. Anticipating that a 
application may soon be filed by 1 
World Airlines and Northeast A: 
similar information also was req 
of these carriers. Northeast dir 
have approved the merger propo 
directors of TWA are expected t 
on the issue at their Aug. 31 meet 

Basically, the information requ 
by the Board on both merger prop: 
called for data covering a complet 


CAB Schedules Action 
On United-Capital Plan 


Washington—Civil Acronautics Board 
has scheduled a prehearing conference 
Sept. 15 on the merger agreement be 
tween United Air Lines and Capital 
. Airlines in line with its policy of ex 
pediting the hearing process for merger 
applications 

Conference date was set one day after 
the boards of directors of both airlines 
approved the merger proposal and filed 
it with the CAB. Stockholders of the 
two carriers are scheduled to vote on 
the agreement Oct. 14. 


Atlas Launched With GE RVX-2A 


First launching in a serics to test new re-entry materials was conducted recently when 
General Electric RVX-2A nose cone with GE ablative surface was fired 5,000 mi. down 
the Atlantic Missile Range by a Convair Atlas D booster. The test series also will include 
launches with Avco-developed ablative nose cones materials. GE re-entry vehicle was 
equipped with a parachute. recovery system and balloon float, designed to keep it from sink 
ing for 36 hr., but attempts to recover the vehicle failed when it sank. Atlas carried an 
Arma-developed all inertial guidance package scheduled for use in the Atlas E missile series 
The nose cone carried a nuclear emulsion package, and devices to measure X-band cosmic 
rays, ultraviolet background, protons and space particle erosion rates. Last experiment also 
was designed to collect submicron particles, which could be used with erosion rate data to 
estimate possibility of damage to space vehicles during flight. 
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tory of all merger negotiations, a report 
on all current operations and equip- 
ment and a list of all contemplated 
officers and directors of the merged 
company. 

However, CAB’s request to TWA 
and Northeast was expanded to include 
the Hughes Tool Co., Howard Hughes 
or the Atlas Corp., if the full informa- 
tion could not be supplied by either 
airline. The Board asked for the min 
utes of all board of directors, executives 
and stockholders meetings, along with 
inv communications between the con- 
trolling companies and the airlines and 
1 letter from Howard Hughes explain- 
ing how he expects to dispose of his 
stock holdings in Atlas. Hughes cur- 
rently has substantial holdings in Atlas, 
which has controlling interest in North- 
east, and the Hughes Tool Co., which 
controls TWA. 

Board also asked for anv economic 
studies which may have been based on 
the assumption that Northeast would 
be operating jet equipment into the 
Florida market area and directed that 
the carriers explain how “‘if at all” the 
merger proposal may be contingent 
upon a renewal of Northeast’s certifi- 
cate for the Florida route. 


News Digest 





Minneapolis-Honeywell has a $2.9 
million Navy contract for production 
of Asroc anti-submarine missiles. 


Army Chief of Staff Gen. Lyman L. 
Lemnitzer was nominated last week to 
succeed Gen. Nathan F. Twining as 
chairman of the Joint Chiefs of Staff. 
The appointment could signal some 
shifts at high military command levels 
because of the vacancy it leaves in the 
Army, plus the possibility that Gen. 
Lauris Norstad may retire as supreme 
ommander of North Atlantic Treaty 
Organization forces. 


Gen. Don Coupland will be vice 
commander to Maj. Gen. Thomas P. 
Gerritv, commander of AMC’s Ballis- 
tic Missile Center. Col. John L. Zoeck- 
ler will be chief of staff; Brig. Gen. 
Joseph E. Gill becomes deputy com- 
mander-site activation, and Col. Henry 
M. Harlow becomes deputy commander- 
systems procurement 


Record free-fall distance of 84,000 
ft., followed by a parachute drop of 
more than 3 mi. was achieved last week 
wer New Mexico by USAF Capt. 
Joseph Kittinger, Jr., after ascent to 
102,800 ft. in an open gondola balloon, 
ilso an altitude record for this type of 
iir vehicle. This altitude bettered the 
previous height attained by Lt. Col. 
David G. Simons. 
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Coach Gains Hold Down Revenue Growth 


First class traffic surpassed for the first time; 
trend may produce adjustments in fare structure. 


L. L. Doty 


Washington—Domestic trunkline coach trafhe surpassed first-class traffic 
for the first time during July and threatened to make deeper cuts into a 


revenue growth pattern that has been steadily outstripped by a rising expense 


level. 


The trend, which came to a head i 


n June when coach revenue passenger 


miles equaled first class passenger miles for the first time (AW July 18, p. 39), 
is Causing serious concern among airline leaders since it is being accompanied 
by a decided decline in the monthly rate of growth in the total of all passenger 


trafic carried by the 12 trunklines 

The sudden impact of expanding 
coach traffic, with its lower revenue 
vield, in the face of a general leveling 
off in the rate of over-all trafic growth 
already has forced one trunkline 
United—to ask the Civil Aeronautics 
Board to increase coach fares on a num- 
ber of turbojet flights to 75% of first- 
class rates. Other carriers will follow 
with similar filings. And unless traffic 
growth returns to the healthy 15% rate 
recorded in 1959, chances are strong 
that the industry will ask for a complete 
werhauling of the over-all coach rat 
structure. 

Generally, a variety of r 
given for this change in U. S$ 
habits, although most observers feel 
too early to pinpoint the exac 
causes behind the trend. However, a 
large majority of airline officials are 
agreed on this point: too wide a 
between first class and coach 
coupled with too small a difference 
between accommodations provided on 
with 


swons 18 
travel 


+ > 
! 1S 


gap 
if 


turbojet combination 
configurations undoubtedly are res} 
sible for a large part of the mover 


toward coach travel 


transports 


Split Opinion 

rhe situation brings into sharp focu 
a long-standing difference of opinion 
m the coach issue between 
leaders and many Civil Aeronautics 
Board staff members. The latter hol 
that a widespread expansion of coach 
services will attract an increasingly 
growing volume of traffic 
virtue of its relative size, will 
normal revenue growth. 

Industry believes that the 
»f travel markets should determine th« 
volume of coach services which should 
be provided and that promiscuous use 
of coach schedules will merely replace 
first class services in a number of mar- 


industri 


which, by 
sustain 


character 
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kets that are not suited to coach travel, 
thus cutting revenues without generat- 
ing any new traffic to a significant de- 
gree 

The current trend of coach traffic 
growth has not yet emerged in any par 
ticular pattern that supports either 
side on this issue. For example, only 
four carriers—Eastern, Capital, National 
ind Northwest—experienced a monthly 
decline in coach traffic during Jul) 

At first glance, these figures suggest 
that the Florida market underwent a 
seasonal decline in the demand for air 
travel. However, this is contradicted 
by substantial coach traffic increases 
during the month reported by Delta 
Air Lines and Northeast Airlines 


Traffic Volume 


In addition, over-all trafhx 
produced by Northwest, which 
the bulk of its business from markets 
m its transcontinental would 
not likely suffer any major declines be- 
use of a recession in the Florida mar 
ket where the carrier’s schedule fre 
quency is relatively light 

Only four carriers—Continental, 
Delta, Northeast and Western—showed 
in increase during the month in first- 
lass revenue passenger miles as well a 
in coach passenger miles. Geographi 
cally, these carriers cover a wide range of 
markets, so it is not practical to at 
tempt to narrow the behind 
this reversal of the industry trend 

Biggest gain in coach revenue passen- 
ger miles was registered by the eight 
smaller trunklines, with a 6.7% increase 
The four largest trunklines showed a 
3.4% increase in coach revenue pas 
senger miles 

Total first 
miles produced by the 12 trunklines 
fell more than 8% in July, while coach 
passenger miles climbed al- 


volume 
draws 


routes, 


reasons 


class revenue passenger 


revenue 


most 18%. Meanwhile, total revenue 
passenger miles for the month rose only 
4.3%, compared with a 15.2% monthly 
increase recorded in July, 1959. 

Here again, it could be concluded 
that the popularity of coach service is 
now draining trafic away from frst 
class services. On the other hand, many 
observers feel that air travel is reacting 
normally to a softness in the general 
economy. In such a business climate, 
first class traffic generally suffers severely 
while coach sole appears to react less 
sharply 


Recession History 


For example, in the recession year of 
1958, over-all revenue passenger miles 
for the trunklines dropped 0.3%. First 
class passenger miles during the year 
fell 4%, but coach passenger miles 
showed a 6% increase. 

Expansion of the use of split con- 
figuration first class/coach turbojet air- 
craft in major markets is mainly re- 
sponsible for the rapid growth in coach 
available seat miles. A Boeing 707 
turbojet transport produces some 94,- 
000 available seat miles per hour com 
pared with the 30,000 a Douglas DC-7 
generated per hour in 1953. 

Net result has been a rapid rise in 
the number of coach available seat 
miles in recent months as turbojet fleets 
grow in size, compared with an almost 
negligible climb in first class available 
in June, first-class available 
seat miles dropped 3%, in July the de- 

was 2%. On the other hard, 
scat miles jumped 17% 


scat miles 


cline 
coach availabl 
in June, 22% in July 

With very few exceptions, turbojet 
transports are now designed with the 
split class arrangement. Northwest, for 
example, has all its front-line aircraft 
so designed. Delta, which operates its 
Convair 880s in full first-class configura 
tion, has received a few complaints 
igainst the lack of coach space on these 
uircraft 


Capacity Growth 

l'otal available seat miles for the 
trunk carriers rose 8% in July to bring 
about a 2.28 point drop in the over-all 
load factor—from 64.38% in July, 1959, 
to 62.11% last month. Since July, 
1959, trunkline industry load factor has 
registered a decline in all but four 
months of the period. 

First-class load factor in July was 
54.4%, compared with 58% in the 
same month last year. By contrast, 
coach load factor in July was 70.4% 
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compared with a 72.9% load factor in 
July, 1959. Continuance of this trend 
will have a serious effect on vield as 
long as the over-all load factor fails to 
show any strength. Although it is too 
early to determine the full impact of 
this coach trafic growth on revenues, 
one major airline has estimated that its 
yield in July dropped from 6.5 cents per 
passenger mile to approximately 4.5 
cents, despite the fact of the recent 


fare increase AW Junc 

Most observers now feel th 
trafic will continue to predon 
the industry's major source 
ilthough historically the gap 
the two categories of travel 
rowed during the summer m 
then widened during the fall an 
months when first class traff 
represented the bulk of the 
business. 


However, such fluctuations probably 
vill be diminished as the number of 
oach available seat miles are increased 
in relationship to first class capacity. In 
July, coach available seat miles came 
lose to overtaking first class available 
seat miles for the first time. The differ- 
ence of 600 million between the two 
itegories in July, 1959, narrowed to 
ipproximately 180 million in July of 
this year. 


MODELS of Brasilia’s proposed airport show extent of underground iustallations (top) and half of circular apron surrounding combina- 


tion hotel, control tower and planetarium (bottom). 


Brasilia Sees Role as S. American Air Hub 


Brasilia, Brazil—A $30 million airport 
with inclined runwavs and subterranean 
passenger facilities entered the con 
struction stage here this month, launch 
ng a national effort to make Brasilia 
the dominant air terminal of South 
America 

The airport’s radical design, con 
cived by Brazilian architect Sergio 
Wladimir Bernardes, combines — the 
idvantages of centralization and decen 
tralization in one terminal city. Pivotal 
tructure of the airport is a_ 15-stor 
soundproofed hotel and control tower 

Spreading away from this central 
‘spire are two underground floors for 
the terminal's ticket counters, passenger 
lounges, baggage and customs offices 
aircraft servicing equipment, automo 
bile parking areas and taxi stations 
Outbound passengers cnter the ter 
minal on the lower level and check in 
there before being lifted bv elevator 
to the airplanes waiting on the ramp 
ibove 

The project got under way several 
weeks ago when engincers and surveyors 
drove out to a 700-ft. high ridge run 
ning east and west, about 12 mi. from 
the heart of Brasilia. Next, a fleet of 
carth graders will scrape the ridge’s 
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urface, laving the groundwork 


11,800-ft. parallel runways 

Near the tower, where th 
end of one runwa\ werlap 
proach end of the other, the 
will begin sloping downward t 
uphill landings and downhill 
in cither direction 


Concentric Design 


The combination hotel and 
tower will be centered on a 
ipron 1,000 ft. in diameter. H 
out from dead center, tw 
parking canopies will be erect 
concrete structures, almost 
the hotel, will shelter clevat 
ind enplaning and deplaning pas 

From the circular band of har 
bevond the parking canopies, 
taxiwavs will radiate outward, 
the center of the terminal to 
cern end of one runway and the w 
end of the other. Viewed from 
the terminal will resemble a tw 
propeller with the hotel and su 
ing service apron as its hub 

Designer Bernardes equates tl 
minal to the cost of “four or fir 


ing 707s.” or $24 to $30 millior 


get the project rolling, a speci 


lion cruzeiro ($10.8 million) credit 
been voted by the finance com- 
ittee of Brazil's lower house of Con- 
ss. The enabling bill, now on the 
loor of the House of Deputies, would 
tablish a mixed company to build and 
perate the airport, with the govern- 
ent retaming a majority interest 
In planning Brasilia’s airport, Ber- 
irdes has aimed at maximum passen- 
er comfort—not by adding more 
gadgets,” but bv harmonizing func 
tions underground. To illustrate, bag- 
rage, .cargo and commissary—prepared 
collected on one of the two lower 
els—all will be lifted to parked air- 
raft by spiral convevors. 
Subterranean pipelines beneath the 
rvice apron will carry fuel, oil water, 
extinguishing chemicals, air condi- 
oning, auxiliary electric power, com- 
essed air and fluid for injection into 
et engines to the waiting aircraft. Up 
34 outlet or inlet connections will 
available at each of Brasilia’s 24 
irking stations, depending on what 
pe aircraft is permanently assigned 
it 
Major overhaul will be accomplished 
four open hangars shaped like huge 
If tees and constructed of reinforced 
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Dl Se i Salpaapne 


CAMERON FORGINGS 


IN THE SOLAR 
SATURN* ENGINE 


Solar Aircraft Company’s 1,100 H.P. 
Saturn Industrial Gas Turbine Engine 
weighs about 1,000 pounds—its 
unusually efficient performance is set- 
ting new standards in new applications 
for the up and coming gas turbines. 
Increased reliability and versatility in 
gas turbines required something new 
in forging performance. That’s why 
Solar called on Cameron for all the 
rotating forgings in the Saturn, 





Both pure jet and turbo jet forged 
components from Cameron had 
forming 


already hit a new high in 


and metallurgical refinement. Proper 
ties at elevated temperatures consist 
ently exceeded specifications, often a 
much as 20% 


Saturn engine components attest oncc 


The Cameron forge« 


more to the high quality and favor 
able properties which have become a 
specialty with us. Cameron perfected 
processes have no exact counterpart 


in forging history. Ten years of steady 


success have supplied us with a wealth 


of case histories and technical refine- 


ment. If you design, specify, or pur- 














chase ferrous forgings for demanding 
service (exotic metals, extreme 
temperature, etc.), in conventional or 
inusual shapes, from a few pounds to 
3,000 pounds in weight—just write, 


call or come by 


“A Registered Trademark of Solar Aircraft Company 


ye 


IRON WORKS, INC. 


SPECIAL PRODUCTS DIVISION 
P.O. Box 1212, Houston 1, Texas 


concrete. Built in two pairs about a 
mile from the central tower on the 
corridor between the runways, thes« 
structures will have concave roofs de 
signed to funnel rainwater down through 
their stems into storage tanks Nhe 
water, Bernardes believes, could be used 
to irrigate market gardens farmed on 
part of the airport’s 2,000 acres 

l'erminal blueprints reserve space for 
minor maintenance and overnight park 
ing well from the terminal. On 
the slope away from the airport's center 
Bernardes would cut steps so that each 
descending shielded aircraft on 
the next level from jet blast 

Idea for the airport took shape in 
the architect’s mind after a study of 
global terminals and discussions with 
aircraft designers, airline executives, ait 
port managers, economists and a host 
of other professionals concerned with 
From these inter 
views, concluded that the 
problems of one group largely wer 
created by a companion group working 
toward the same end at the airport 
And only a radical design change, he 
thought, would eliminate such entangl 
ments 

Bernardes also predicts that super 
sonic transports eventually will concen 
trate intercontinental passenger flow at 
10” terminals. The 
these, he fecls, can be 
plotted on the basis of aircraft range 
Using this Bernardes “‘coinci 
dentally” pinpoints the terminal for all 
South America at Brasilia—Brazil’s 
futuristically styled capital 550 m 
northwest of Rio de Janciro 

Although the airport can service only 
Bernardes esti 
will cut 


way 


level 


airline operations 


Bernardes 


“eight to world 


locations of 


system, 


24 planes at one time, 
mates that integrated facilities 
costly ground time to 26 min. for a 
large jet transport. Thus the terminal 
could dispatch up to 60 planes an hour 
Here is how it would be done 

Cars, taxis or buses approaching the 
airport are tunneled down to the second 
here thev de- 
sub- 


level under the apron 


posit passenger it one of six 
airports” designed to handle about 16% 
of total terminal traffic. Each sub-airport 
will have its own baggage, customs and 
check-in counters. Total passenger walk- 
ing distance to the clevators would be 
no more than 120 ft 

Meanwhile, baggage and cargo have 
been loaded by convevor, and the plane 
serviced from valves connected to the 
network of underground pipelines. 
Battery carts and hoses have been 
climinated. Fire protection consists of 
permanently installed ground nozzles 
1imed at wing tanks and engines 

At the same time, inbound _passen- 
gers are descending to the lower levels. 
‘Those for whom Brasilia is an interme- 
diate stop get off at the first basement 
where a pool blocks all exit except 
through specific check points to the 
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hotel. Departing passenger: is 20%. Conversely, landing aircraft 
to the second basement to p will be slowed as they roll uphill to 
toms and immigration, pick up | the terminals. Because the runways 
ind board waiting surface vehi: terminate and begin at the airport’ 

By inclining half of each hub, the long taxis that characteriz: 


length at a 1.25% gradient, | perations at some sprawling U.S. ter- 
port takeoff roll will be cut 


minals are eliminated. 
South Afriea’s 707-344 to Have 
Full-Span Leading Edge Flaps 


opposed to the 16,800 Ib. thrust 
utput of the JT4A engines on th 
ther two aircraft. Extensive use of 
titanium in the JT4A-12 compressor 
modification will boost the tr ection makes the engine about 200 I> 
takeoff performance from high ighter than powerplants of compa- 
outhern rable thrust, adding the equivalent of 


urports in Africa 
In ordering the long-range or seven passengers to the plane's 


in improving their short fel pavload 
iltitude takeoff capability, Sout! D. H. D. du Plessis, general man- 
ger of the South African state trans 
port system, pointed out here that the 
707-344s could furnish nonstop service 
to European terminals even after in- 
ss Weight 7 termediate stops—in Ghana and the 
South Af new Congo Republic, for example—had 
t been ruled out. 
scheduled for January deliver Installation of the leading edge flaps, 
time next carnier’s ot imilar to those on the Boeing 720 
707-344 fitted with ries transports, will add at least 10,000 
edge flaps at Bocing’s Renton to the 707-344’s permissible takeoff 
ington, plant veight at Johannesburg Airport, which 
The high lift installation cor 5,750 ft. above sea level. The same 
three flap sections on each win uld apply at Nairobi, Kenya Colony, 
outboard anc nd at Salisbury, Southern Rhodesia, 


inboard, or 
tween the engine pylons. Slot vhere elevations are 5,500 ft. and 4,830 


the transport’s trailing edge fi ft. respectively 

part of the modification These airports form an arc around 
South Africa’s third 707 alse the southeastern boundary of the 

powered by Pratt & Whitney JT4 Congo and could serve as evacuation 

turbojets, developing 17,500 Ib centers if native rebellions spread. 


Africa 


equ p 


Johannesburg, South 
Boe ing 707-300 to be 
full-span leading edge flaps | 


ordered by South African Airw 


can airline officials are anticipatir 
other emergent states on the 
follow Ghana's lead in 
landing rights to the Union f 
he 311,000 Ib. gre 
ordered bi 


will 


last of three 
state-owned airwa' organiz 
vear, the 


will be 
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Alitalia Promotes Olympic Games on Caravelle 


Alitalia, the Italian airline, has changed markings on its Sud Caravelle jet transports to 
promote the theme of the 1960 Olympic Games, which open Thursday at Rome. Letter- 
Official Airline for the Rome Olympic Games.” 


ing under Romulus-Remus figure says ‘“I 
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ABU 


The Fairchild F-27, the brightest look in the 
corporate sky, not only offers new-plane speed and 
pressurized comfort but operating economy and 
minimum maintenance as wel/. This distinctive, 
high-winged propjet, which can perform more jobs 
and perform them better, has been proved in 
thousands of flight hours. No other aircraft 

in its class offers more -— and delivers more — 

than the designed-for-business F-27. 


FaiRcHILD [5.2)// a 


Practical first choice for Business Flying 
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FAIRCHILD ENGINE & AIRPLANE CORPORATION * HAGERSTOWN, MARYLAND 
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DRAWING of medium-range Tu-124 jet trans 


port shows 44-46 first-class passenger version 
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Seats are arranged two-abreast on each side of 


the aisle. Economy-class version of Tu-124 will carry 68 passengers; tourist-class version will carry 55-60. 


Tu-124 to Have 


Russia's new twin-jet Tu-]124 trans- 
port will carry as many as 68 passen 
gers in an “economy-class” scating ar 
rangement 

Additional details on the medium 
craft (AW July 18, p. 40) dis 
closed by Aeroflot’s house organ Grazh 
danskava Aviatsiva also mention « 55-60 
scat “‘tourist-class” configuration. Initial 
descriptions of the Tu-124 referred only 

the 44-46 passenger “first-class” 
Designer A. N. Tupolev says the 
lu-124 is now in production. 

Normal crew will consist of two 
pilots, a navigator and one stewardess 
However, the cockpit has a folding 
behind the captain's seat for use 
by a radio operator. An instructor 
be seated in a folding chair behind the 
navigator’s position in the nose 

The Tu-124's first-class configuration 
provides 12 seats in the forward cabin 
eight in a small center compartment 


range 


vet 


son 


Nai 
ma\ 


68-Seat Capacity 


ind 24 in the main cabin to th 
\ divan seating two persons i 
rear vestibule 

All cabin seats are in pairs 
side of the aisle and fastened t 
tudinal rails. The chair bach 
#0 deg. A table is between first 
econd rows of seats in each cab 

Grazhdanskaya Aviatsiva sa\ 
lu-124 can be quickly change: 
one seating conhguration to 
without taking it out of servic 
desired, standard Tu-104A seat 
installed on the rails 

Front entrance vestibule wit 
gage compartment against the f 
located immediatelv behind 
pit. Between this area and th 
passenger compartment 1s 
which also has ; 
A second 
forward vestibule 


gallev ” 
galicy, 
for the 
is in the 
of the 


hostess 


entrance door 





Copenhagen—Scandinavian Airlines-Syst 
here for approximately 48 hr. recently aft 


juts into the strait between Denmark and 
reported similar conditions and the aircraf 
for approximately 4 hr. before receiving ¢ 


Ground examination showed that inges 
to inlet guide vanes, first rotor and stator 


cowling and vane damage. Engine No. | 


had to be flown to Copenhagen from Ste 





DC-8 Ingests Sea Gulls 


cm Douglas DC-8 transport was grounde: 
er flying into a flock of-an estimated 100 


sea gulls during a night takeoff that necessitated removal of three of the aircraft's fou 

Pratt & Whitney JT4A-3 engines and replacement of leading edges of the wing. 
After stopping in Copenhagen on a Stockholm-New York transatlantic flight, th 

aircraft encountered sea gulls just after takeoff from the Copenhagen Airport which 


Sweden. A closing ground fog prevented 


an immediate return to Copenhagen Airport and, since other airfields in Scandinavia 


t appeared in no danger, the pilot circled 


learance to land. 
tion by engine No, 2 had caused damag 


vanes. The engine was not inspected 


Copenhagen for any possible damage further back. 
The cowling of engine No. 3 was severely damaged. Internal damage was approx 
mately the same as that for engine No. 2. 


Engine No. 4 also sustained extensiv 
apparently was untouched. 


Delay in repairing the aircraft was due, in part, to the fact that replacement engin 


xckholm. 


Passengers, however, were trat 


ferred to other aircraft for the flight to New York. 
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Rear entrance vestibule behind the 
main cabin has a wardrobe against the 
opposite wall. 

\ baggage-mail-cargo compartment in 
the Tu-124’s tail is reached from the 
outside through a right-side hatch 

Cabin trim makes extensive use of 
light-toned plastic. Lemon and walnut 
woods are employed in the paneling. 


Albany Airport Sold; 
Will Be Modernized 


Albany, N. Y.—Albany County Board 
f Supervisors unanimously voted Aug 
5 to purchase the Municipal Airport 
from the city of Albany. Estimated cost 
of the transaction is $4,437,397, the 
bulk of which will be derived from float- 
ing a bond issue 

Ihe county plans to take over the 
uirport operation in September, chang 
ing its name at that time Albany 
County Airport 

In conjunction with the purchase are 
plans to drastically modernize the air 
held and its adjacent facilities—much of 
the building and improvement to be 
completed by 1962. Already in progress 
s the construction of a new passenger 
terminal and lounge to replace the 
bsolete facilities now shared by the 
uirport’s four scheduled carriers—Trans 
World Airlines, American Airlines, 
Eastern Air Lines and Mohawk Air- 
lines. Also under construction: is a 
freight terminal, three quarters com- 
ple ted, which will be shared by the car- 
iers and is expected to expedite freight 
h beni at the airport. 

Plans to increase runway lengths—the 
three operational runways are north- 
south, 5,000 ft.; east-west, 4,500 ft.; 
ind northwest-southeast, 3,500 ft.—have 
o far been hampered by local oppo- 
sition to appropriating more land to the 
iirport. However, the increasing pres- 
ence of larger aircraft may force a favor- 
ible decision. 


to 
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ROLLS-ROYCE 
DART PROP-JETS 


have flown over 


WON HOURS 


IN NORTH AMERICA 


powering the 

FAIRCHILD F.27 
VICKERS VISCOUNT 
GRUMMAN GULFSTREAM 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS + DIESEL AND GASOLINE ENGINES - ROCKET MOTORS + NUCLEAR PROPULSION 
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RUSSIAN TURBOPROP I1-18 is framed at Leopoldville between a C-124 Globemaster in the foreground and a C130 Her- 
cules in the background. This Russian plane brought in 10 Ghana troops and 7! tons of sugar and milk. Five of these planes were 
reported in the airlift and their flying time between Accra, Ghana and Leopoldville was reported at 54 hr., the same as the MATS C-124. 


USAF Meets New UN Airlift Requests 


By Cecil Brownlow of the Tunisian troops was « Conakry to Coquilhatville. All three 
early last weck urlifts are scheduled to be completed 
Wiesbaden, Germanyv—U. S. Air On Aug. 15 three C-124s early this week. Total of 2,400 Moroc- 
wee, after a one weck break, is resum- C-1 30s of the 322nd Air Divi can troops, 1,168 Ethiopians and 750 
irlift of troops and equipment at Evreux Air Base, France, be; Guineans were in the Congo before the 
ill new United Nations requests de ing 395 Sudanese troops and new lifts began 
signed to place almost 5,600 additional |b. of equipment into Leopoldvill ¢ Aug. 17—700 additional Irish troops 
men into the Congo Republic, includ airhelds in Khartoum and Jul nd 270,000 Ib. of equipment from 
ing rebellious Katanga Province, by late southern Sudan. C-124s_ fi Dublin to Kindu in 24 C-124s. Sched- 
this month or carly September. Khartoum to pick up 16 troop ile called for the move to be completed 
Three new nations—India, United 000 Ib. of equipment. C-1 30s, w n July 17 
Arab Republic and Sudan—are sched uircraft making two trips int Other airlift schedules being drafted 
uled to supply troops to support UN Congo, ferried 379 troops and last week on UN request included the 
forces in the Congo where political un Ib. of equipment from Juba to | movement of 1,000 troops plus an un- 
rest is still an explosive factor. Five ville. The operation was complet letermined amount of equipment from 
other countries also represented in the Aug. If the United Arab Republic in 22 C-130s 
new airlift had supplied troop contin Other airlift efforts last w from Cairo; 91 Indian troops, mostly 
gents to the Congo aboard earlier USAT cluded ipply personnel, and 7,000 Ib. of 
flights to the area @ Aug. 15-16—Soldiers and 28 equipment from New Delhi's Palam Air- 
After ferrving in over 9,000 troops of equipment from Dublin to K 1 field to Leopoldville, and 355 Sudanese 
and 418,436 Ib. of equipment and sup- aboard two C-130s to begin au t troops and 210,000 Ib. of equipment. 
plies in two wecks of maximum effort — tion of 670 Irish treops in th UN requests for airlift support are 
(AW Aug. 15, p. 32), Air Force re- © Aug. 16—730 Moroccan tr channeled through headquarters of U.S 
sumed its effort on Aug. 13 when three 120,000 Ib. of equipment, inclu \ir Forces in Europe here to the 322nd 
Douglas C-124 cargo planes of the vehicles, in 13 C-]124s from Sidi S Air Division at Evreux, which retains 
Military Air Transport Service’s Provi- Air Base, Morocco to Elisabet over-all operational control of the effort. 
sional Wing headquartered at Chateau- capital of Katanga Province. 7 MATS C-124 Provisional Wing at 
roux Air Base, France, began moving opean troops and 100,000 Ib. of Chateauroux, formed last month from 
215 Tunisian troops and 14,160 Ib. of ment from Addis Ababa to K 1ircraft and crews flown from the U.S., 
equipment from Tunis to Luluabourg in a former Belgian military pres 1 was originally scheduled to cease oper 
Central Congo to support 2,103 seven C-130s and 16. sortic tions on Aug. 15. It has orders to 1 
Tunisians already in the Republic. Lift Guinean troops in 12 C-13 main on station indefinitely. 
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LOCKHEED USES BENDIX AIRBORNE RADAR 


to extend “JetStar's”’ 


With jet aircraft speeds an increasing factor in com- 
mercial and business flying, a long look ahead at the 
weather is vital. 

The Bendix® RpR-1D Airborne Weather Radar System 
fills this need completely and dependably. It enables the 
pilot to see and avoid unfavorable weather areas up to 
150 miles ahead of the aircraft. 


In Lockheed’s new, near-Mach 1 JetStar, for example, 


all-weather capability 


the Bendix RDR-1D System, including the new PPI-IF 
BRIGHT DISPLAY Indicator, is standard for the purchase: 
desiring radar 


Currently, more than 1500 Bendix weather radar sys- 
tems are flying commercial and privately-owned 
aircraft. For complete information on the RDR-I1D, get 
in touch with your local dealer, or write direct to Bendix 
Radio Division at the address below. 


on 


Bendix Radio Division 


AVIONIC PRODUCTS * BALTIMORE 4, MARYLAND 
Export Soles & Service: Bendix international, 205 E. 42nd St., New York 17, N. Y. 


Cenede: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 





Two New Airline Passenger Clubs 
Promote Low-Cost Insurance Plans 


Low-cost life insurance for airline 
passengers is being promoted by the 
Airways Club and the Airline Passen- 
gers Assn., two new organizations that 
ilso promise to amplify the voice of air 
travelers within the industry. 

Airways Club and APA couple other 
services—travel assistance, monthly pub- 
lications, credit cards and lapel wings, 
for example—to insurance sales. Addi 
tional insurance purchased over the 
counter or from vending machines at an 
uirport has no effect upon the clubs 
coverage. Both are profit-making cor 
porations ¢ 

Airways Club, which began advertis 
New York City headquar 
ters in June, features a $150,000 acci 
dental death insurance policy that, for 
96> a veat 


ing from its 


covers members on certifi 
cheduled airlines flying any 
world. No disability cov 
crage 1s included 

APA policies range from $50,000 to 
premiums 


cated and 
where in the 


< 000 and annual 


Carry 
of from $25 to $100. Beneficiaries col 
lect if the insured person loses his lif 
flight operated by a scheduled 
the Military Air Transport Ser 
Roval Canadian Air Tr 
Command or the Air Transport Com 
mand of Great Britain 


on am 
airline 


ice, the insport 


Disablement Pay 
through APA also 


permanent tot il dis- 


Persons insured 
collect in full for 
ablement Dismemberment sustained 
as a result of airline travel returns either 
all or half of the principal sum 
Airways Club insurance is_ placed 
The Guardian Life Insurance Co 
of America, while APA is underwritten 
by American Life Insurance Co., Birm 
ingham, Ala. Troy V. Post, president 
of APA, also is president of American 
Life, which will reinsure its group cov 
crage with another company 
members of both 
clubs build in annual coverage. Airways 
Club $15,000 policy for example, 
jumps $1,000 a year without premium 
until it reaches $20,000. Each 
APA policy is continued in 
annual rate of 


with 


Policies sold to 


increases 
year in 
force building at an 
until a 25% increase has been re- 
corded. Then the growth is halted 
Contrasting premiums, Continental 
Casualty Co., one of the largest insurers 
of airline passengers in the United 
States, sells a standard $100,000 policy 
for $55 that covers all scheduled airline 
and MATS flights. This policy includes 
disability and dismemberment coverage 
similar to that offered by APA. A pur 
chaser also is insured while traveling to 
or from the airport in a taxi, bus, train 
or limousine before or after a flight. 


AVIATION WEEK. Auaust 22, 1960 


About 1,000 members hav 
the Airways Club. ‘The ri 
which launched its advertising « 
a month later in mid-July, has 
another 300 through offices in 
ingham, Dallas, Washington, H 
and Los Angeles. On the ba 
quirics and “bill me later’ orde: 
ways Club forecasts a member 
+000 to 5.000 bv the end 
month 

If present trends hold truc 
William R. Beattie, Airways ‘ 
ecutive vice president, about ( 
than the 
that comes 


buy mort $15.000 
1utomat 


According 
iverage policy at Airwa 


COvVCTage 
club membership 
tic, the 
is for 

Neither « 


tin 


$50 000 

intends to tran 
' 

mpiaingts int 

uirling But | 
idvice that 

WOTKS TOW th in n 

, ? 


' engoer 
pa iy 


igainst the 
either tion 


illustrate, promise 
on th leg interests of airiu 
gC! I giving APA member 
information neerning th 
while the Airways Club w 
rT ive action on repeated 
onferring with airline ofh 
Airwa' 
lat in indeper 


base 


mn, the 


» De 








Premium Comparisons 


Airline Passengers Assn. Premiums 
Annual Cost 
$25.00 
37.50 
50.00 
75.00 
100.00 


Principal Sum 
$50,000 
75,000 
100,000 
150,000 
200,000 


Airways Club Premiums 


Annual Cost 
$10.00 
22.50 


Principal Sum 
$15,000 
50,000 
100,000 45.00 
150,000 65.00 
Accidental loss of life only, no dis- 
ability compensation. 








taken by the 


tant monitoring of congressional, Fed- 
ral Aviation Agency and Civil Aeronau- 
s Board proceedings, study of airline 


training and operation, analysis of acci 
lent and equipment failure reports and 


ponsorship of air safety forums and 
search projects. 

['wo public stands already have been 
Airways Club, now about 
» months old. First, the club backed 

FAA in its dispute with airline 
ts over who should occupy the third 

it in jet cockpits—an FAA inspector 

1 third pilot lo presume an in 
pector can do his job from rearward 

it, said the club, is like asking the 
feree of the Patterson-Johansson fight 

do his job from the right field 


. 


First Fairchild F-27s for Turkish Airlines 


Two Fairchild F-27 turboprop transp: 
Hagerstown, Md., on the first leg of 
purchased five F-27s from Fairchild and 


purchased by Turkish 
500 mi. delivery flight to Istanbul. 
mother five from Fokker Aircraft, Holland. 


Airlines take off from 
Airline has 
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ALLWE CAN 
OFFER THE 
~ AIR CARGO 
INDUSTRY IS A 
PRACTICAL WAY ¥ 
TO MAKE MONEYS 


CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three yéars; 

ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


CANADAIIR unmiteo, montreat, canadian sussioiary of CSE 
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Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: —that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
The are 


the 


and statements 
that 


If they are reduced, as seems 


Fours above assumptions 


based on unlikely premise cargo rates will 
remain at present levels 
inevitable, the situation will favor the Forty Four even 


more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


DYNAMICS 





bleachers in New York City’s Yankc« 
Stadium, 

ihe club also called for a CAB in- 
vestigation of airline overbooking (AW 
Aug. 15, p. 49). In a letter to Board 
Member Whitney Gillilland, the club 


said: “It is our feeling that if t! 
been no deliberate policy to 
your investigation should show 
instances of underbooking as « 
ing, according to the laws of 


CITo! 


Determining What Are ‘Frill’ Areas 


Called Basic CAB-Airline Problem 


New York—Flexibility in determining 
proper fare levels~in particular, a Civil 
Acronautics Board-industry understand 
ing on where to draw the line between 
frills and real services—is the funda- 
mental problem confronting airlines to- 
day, not overcompetition, Arthur D 
Lewis, president of Hawaiian Airlines, 
believes 

Excessive competition does exist on 

mune routes, Lewis told the New York 
Soaety of Security Analysts, but com 
plaints on this score have largely echoed 
the views of the major trunklines. ‘The 
Board's strengthening — the 
smaller carriers has been a good onc 
he said, and has made it possible for the 
survive in the 


policy of 


trunklines to 

transition to jet equipment 
Vhree of the eight regional trunkline 
have not prospered under this policy 
Lewis said, but in more than one case 
ppecars that management must take 
primary blame. Taking regional trunk 
percentage 


region il 


! 


line operating profit as a 
f Big Four profit, Lewis made thes« 
1955 to 1960 comparisons: Braniff 
41% to 5.1%; Continental 
to 8.1%: Northwest, rose 
from 4.9% to 8.1%, and Western from 
4.7% to 19.4% 

Overcompetition has been cned dut 
postwar major cquipment 
said, but 
fransifion period wa passed the air 
lines bounced back with favorable carn 
ngs. Re-equipping with jets is a much 

transition 
There are biting inefhciencies 
during a period of this sort,”” he as 
serted Chey run the gamut from mis 
takes at high polic levels to mistakes 
by inexperienced personnel on the line 
1 learning curve in executive 
decision a well a it the technical 
level.’ 

Problems such as these 
tually be shaken down, he said, for long 
range traffic projections are sound. But 
the fundamental question of profit 
ibility of the airlines, which has been 

clining in the cost-price squeeze, will 
not shake down in the normal cours¢ 
f affairs 

Airline service is continually up 
graded, he pointed out: quality of food 
service is improved, liquor service is 
idded, and so are special service flights 
Jet equipment has reduced flight time 


rose from 
rose from |‘ 


ng cvery 


transition, Lewis when the 


There 1s 


will even 
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ind noise, and has provided m 
ing room for individual pass 
Cost of these ite 
may be viewed as frills, come 
Ihe industry know 
just 


SOTTIC of 


of net profit 
ever, that the 
ibout services as he 


customer 1s 
cerned 
price, Lewi iid, and if 
doesn’ ompetitive—eve 
doesn't really like the 


pecial club lounge 


for imple—its ( 
He called for a meeting of th 
between the Board and the indust 
drawing a realistic line 
frills and better services 
Commenting on the CAB ex 


, stay 
ide l 
up a it ft 


business will 


more 


decision, which recommend 
Coast-Hawaii service for Hawa 
lines, Lewis said that the airlin 
commitment for the lease of 
from Douglas Aircraft Co. an 
well along in negotiating for 
tual fleet of three DC-Ss to op 
service. First 
196] 

that the W 
produce initia 
revenue of $17 million if it is 
Hawaiian feels it 
the market, having sold travel in 
for 30 vear 
in one of the 
San Francisco 


recommended 

due in October 
He estimated 

CTVIct woul 


ilready is idet 


ind having an off 
two West Coast 
ind Los Angel 
with a trunklin 
ractive ypportunit 


with all 


dealing 


which 
would be in 


United 
Hawaiian 
position to dev lop business 


Lew 


except SCTVes 


route 


favored one carrier, 
Other comments 
© Fairchild F-27 


wanan’s local 


made inroad 
business when 
Aloha Airlines, its 
Hawanan 
of the island mark 


now about 


operation by 
competitor dropp 
7()¢ to 5] 
the adjustment is 
fec]} 7 
with the Convair 
has, which havé 52 
to the F-27, which has a 
44 seats, but approximately 
cost per plane mile 

e Mergers are no cure-all. “Mi 
may be an answer to a specifi 
lem,”” Lewis said, “but they t 
create as many problems as they att 
to solve.” 


will be more economi 
#40 aircraft H 


seats, than t 


maxXiti 
th 


-_ 


“Chicago Tribune 
readers in Miami 


read it while 
it’s hot 


Daily editions of the Chicago Tribune are 
rushed to readers in Miami in a matter of 
hours by Delta Air Freight, so the news 
is fresh and lively. 


“There’s nothing as perishable as news,” 
says A. R. Platt, Transportation Mana- 
ger. “Delta has proved to be our most 
effective means of getting the news, while 
it’s hot, into the hands and minds of our 
readers in the Miami area. We particu- 
larly appreciate the alert, informed, and 
cooperative attitude of the Delta Air 
Freight personnel,” 


Profit from Delta’s 
BIG PLUS 








Delta operates all-cargo flights and in 
addition carries freight on every passenger 
flight, including Jets. All-cargo flights 
serve Atlanta + Chicago + Cincinnati 
Charlotte + Dallas - Houston - Miami 
New York « New Orleans + Orlando 
Philadelphia + Detroit * Memphis 


200R- TO. DOOR 





GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GA, 
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AIRLINE OBSERVER 


> Trans World Airlines’ delay in taking delivery of its Convair 880s stems 
from plans for Northeast Airlines to lease the first six and efforts of TWA 
owner Howard Hughes to gain favorable delivery positions for a supplemental 
Convair 600 order. Wall Street hears that Hughes wants Convair, not TWA, 
to lease the aircraft to Northeast and that Convair is willing only if Hughes 
will order six more 880s as replacements. Hughes, on the other hand, wants 
the 600 and is seeking various concessions, including price and delivery posi- 
tion, in several combinations. Financing is not regarded as a primary cause 
for Convair having a dozen TWA 880s on the ramp awaiting delivery (AW 
Aug. 8, p. 40). 


> Soviet Union has presented an II-14 transport to the Congo Republic 
as a gift for use by Prime Minister Patrice Lumumba. Russian crew will 
fly the aircraft for Lumumba since no qualified Congolese pilots are available 
for the job. Russian Ambassador N. D. Yakovlev presented the airplane to 
Lumumba at ceremonies held on Leopoldville’s airport 


> Federal Aviation Agency will accelerate a program to evaluate and select 
an all-weather flare-out and landing system. At the moment, FAA is leaning 
toward an airborne flare-out computer technique which the British have 
tested extensively with excellent results. Several U.S. avionics manufacturers 
also have similar developments. Top FAA officials feel that Bell Aerospace 
Svstems AN/GSN-5 ground-based radar landing system has not demonstrated 
sufficient reliability in Atlantic City tests, and that Gilfillan Regal system 
is in too early a state of development to meet growing operational need for 
all-weather landing capability. 


> Watch for move by Continental Airlines to seek new financing. Although 
company’s net earnings improved during the first half of the year, compared 
with the same period last year when profit was bolstered by the sale of 
aircraft, Continental's latest figures show a deficit working capital position 


which earnings are not likely to overcome 


> Look for a drive within the Air Line Pilots Assn. to place the name of 
James M. Landis, former Civil Aeronautics Board chairman, in nomination 
for presidency of the union when the group opens its annual convention 
Nov. 14 in Miami. Officers of ALPA councils in New York and Washington 
are urging Landis, now senior partner in a New York City law firm, to run 
against association President Clarence N. Sayen for the $35,000-a-year post, 
but late last week, Landis still had not committed himself. 


> Bocing Airplane Co. still has come to no firm decision on the configuration 
of the proposed 727 short-range jet transport. Previous proposals met with 
conflicting interests of customers, whose requirements were so varied that 
the initial proposed configurations have been scrapped. Chances are strong 


that the three-engine version will win out following the development of 


further proposed designs 


> Japan Air Lines has launched a campaign to extend its transpacific routes 
to New York City. Carrier's President, Seijiro Yanagita, has asked the 
Japanese government to negotiate with the U.S. on revisions of the bilateral 
pact between the two countries that would authorize the new route. 


> President Eisenhower has abolished the Air Coordinating Committ 
established in 1946 to provide interagen ordination on aviation matt 
Activities of ACC have been largely replaced by Federal Aviation Agency 
functions. Eisenhower called for the organization of a smaller coordinating 
group, headed by a “representative” of FAA to provide tecommendations to 
the Secretary of State on international aviation matters. New group would 
consist of members of State Department, Defense Department, Civil Aero 
nautics Board and the FAA. State Department will continue to direct all 
foreign policy in the international aviation field and conduct all negotiations 
with foreign governments. 


P Resignation of Gordon M. Bain as vice president-sales for Northwest 
Airlines marks the seventh time in the past 13 months that a top official 
has left the company. 








SHORTLINES 





> Allegheny Airlines will add the cen- 
tral Long Island, N. Y., area, plus 
Hartford, Conn., Springfield, Mass., 
and Reading, Pa., to its present route 
system Sept. 1. The Long Island area 
will be served through MacArthur Air- 
port near Islip, with schedules to in- 
clude nonstop flights to and from 
Washington, D. C., and additional serv- 
ice to Boston and other New England 


points 


> De Havilland Aircraft Co., Ltd., has 
hosen the name Trident for its new 
DH-121 turbojet airliners now in pro- 
duction for British European Airways. 


© Delta Air Lines and North Central 
\irlines extended their family fare plans 
last week to include Saturdavs and Mon- 
lay afternoons 


> Federal Aviation Agency signed con- 
tracts with Collins Radio Co., and Wil- 

x Electric Company, Inc., last week 
for airborne transponders to be used in 
even FAA aircraft. Total amount of 
the order was $28,532. The new equip- 
ment will be installed in two Aero Com- 
manders, two Douglas C-47s, two Doug- 
las C-18s and a Grumman Gulfstream 
based at the National Aviation Facili- 
tics Experimental Center in Atlantic 
Citv, N. ] 


P los Angeles International Airport 
Runway 25-L has been opened for 
around-the-clock use by both turbojet 
and piston engine aircraft. Recent ex- 
tension of the runway to 12,000 ft. is 
expected to permit higher castern ap- 
proaches to lessen the noise problem 
nd will allow aircraft to carry heavier 
loads for longer nonstop flights 
leral Aviation Agency has added 
100 to its 1961 allocation for run- 
lengthening at San Francisco Inter- 
ional Airport, where the main run- 
will be extended to 9,530 ft 


> Northwest Airlines’ system total reve- 
nue passenger miles dropped 7.2% last 
month below Julv, 1959, traffic. Reve- 
nue passenger miles flown totaled 157,- 
559,139 last month, compared with 
169,852,260 for the same period last 


vear 


> Trans Caribbean Airways achieved a 
97.9% load factor on its New York- 
San Juan route last month, reflecting a 
51% increase in passengers carried over 
July, 1959. A total of 17,588 passengers 
were carried last month, compared with 
irried in the same month last 
Revenue passenger miles in- 
creased 48% over the 17,801,000 re- 
corded in July, 1959 
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jility/and versatility are the heart and 
of the all-weather Republic F-105 
-A vital facet of its per- 


ref 


s its abil fy fo assist Army ground 


le 
eve; 
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facilities the F.105, 


designed from the ground up for the Tacti- 
cal Air Con 


specia 


mand, is advance-designed ‘to 
incorporate future additions to its arsenal 
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It has been proven 


ICKERS, hydraulics 


can move missiles 


from storage to launch... 


faster, smoother, 
with more 
precise control... 

















Vickers has d@igned and built”’over 100,0 
hydraulic servo S@ems for the direction 
guidance of ordnz Applications rar 
radar controlled anti-a@mgraft guns to 
automatic missile handli 


This long-time engineering and production 
know-how can be invaluable to prime contractors 


requiring hydraulic drives. It takes the guesswork 
out of hydraulic system design. It saves time 
saves money ... eliminates installation headaches 
There are specific, provable reasons why 
hydraulics are best for missile handling systems. 


Fastest motion fastest acceleration, 
deceleration and reversal of any type 
power transmission. 

Ultra fine control missile launchers 
have been elevated and trained with ex- 
ceptional accuracies at speeds approaching 
zero. 

Narrower deadband narrower than 
any other high horsepower drive during 
reversal or over dead center. 


High power gain low milliwatt input 


Vickers 


OFFICIAL U.S. NAVY PHOTOGRAPH 


easily controls hundreds of horsepower 


Instantaneous response from zero 

to full power output. In less than .05 

milliseconds an electrical control signal 
results in full hydraulic power response 

See Vickers first! At Vickers you benefit from 

the most comprehensive line of hydraulic compo- 

nents and power packages, 

draulic engineers and fifty years of experience de 


the large st staff of hy " 


veloping hydraulic systems for ordnance applica- 
tions. 

For full information call the nearest Vickers Of- 
jice, or Wate bury, Connecticut, PLaza 6-368), 
(TWX-WBY160). Write for “20 Year 
Drives for Weapon Systems” 


of Servo 


Production line 

“power packages” for... 
Completely automated 
rocket launchers 
Checkout stands 
Launcher erectors 


Tracking and guidance 
radar antenna 


Installations on 

Polaris « Nike « Thor « 
Atlas + Titan « Regulus « 
Corporal « Terrier « 
Talos » Bomarc « 
Sergeant « Tartar + 
Others 








VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department 
Waterbury 20, Connecticut 


Hydraulic 
Products for 
Ordnance 
Applications 
since 1903. 


District Offices: Detroit, Mich. ¢ Ei Segundo, Calif. © Los Altos, Calif. « Seattle, Wash. © Washington, 0.C. * Waterbury, Conan 














View of main passenger terminal emphasizes large roof overhang. 
Building has facilities for 22 airlines. 


tos oc! 
Control tower is dominant feature of flight operations and admin- 
istration building at Rome's new International Airport, near the 
town of Fiumicino. 


Rome International Airport 
Ready to Begin Service 


New airport, 12 mi. from Rome, will replace Ciampino Airport now 
wrving Rome and which will revert to military status this fall 
Built at a cost of $41 million, the airport plans include scheduled 
helicopter service by carly 1961. Below is another view of Internetional Airport will have two major runways, one 12,825 ft. 
aiministration building. long for jets, the other 7,709 ft. long. Site is on Tiber River. 
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SPECIAL purpose Mach 4 high altitude aircraft probably would bear a close resemblance 
to the B-70. Vertical tail surfaces would be most efficient at 90,000 ft. and above if they 
were placed on the wing tips to keep them as far as possible from the ballooning engine 
exhaust flow and the large low pressure region it creates at the rear of the aircraft. Attrac 
tiveness of the B-70 type configuration diminishes considerably at Mach 5 and above 
because the shock waves lie close to the vehicle and there can be little compression lift 
effect on the underside of the wing. On the B-70 and the hypothetical aircraft above, the 
large engine air duct creates a strong compression wave covering the lower wing surfaces. 
The lower portion of the vertical tail turns this strong flow downward, further increasing 
lift and improving lift/drag ratio. 


Mach 4 Plane 


By J. S. Butz, Jr. 


Washington—Acronautical research 
has brought the state of the art in ma 
ior design areas to a point somewher 
between the skills needed for the North 
American B-70 Mach 3 cruise bomber 
and the sophistication required for the 
Boeing Dyna-Soar Mach 18 hypersonic 
research vehicle 

Full appreciation of progress made in 
aeronautical research during the last 
four or five vears has been largely ob 
scured in both technical and non-tech 
nical circles by the birth of the space 
ge and the nearly complete disappear 
ance of development programs for very 
high speed operational aircraft 

Phere no question toda the 
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Could Be Built With Current Technology 


would be a special purpose reconnais 
sance vehicle designed to fly at the 
maximum possible altitude over a range 
of 4,000 to 5,000 mi. Its purpose 
would be essentially the same as the 
Lockheed U-2, but it would be built 
using 1960 technology instead of the 
U-2’s 1954 techniques. 

To accomplish its high altitude mis- 
sion the Mach 4 aircraft's stractural 
strength and weight would be very low, 
and it could perform only the most 
gentle maneuvers at high speed. Its top 
speed at sea level probably would be 
limited to less than 400 mph. to prevent 
structural failure. The U-2 was stressed 
for a maximum sea level speed in the 
neighborhood of 200 mph 

Operational alitudes for this light- 
weight Mach 4 aircraft would be roughly 
similar to the U-2, and its 
main advantage over the 1954 design 
would be a fivefold improvement in 
cruise speed. Groundspeed for the U-2 
during cruise in the thin air at high 
altitude averages about 460 mph., and 
that of the Mach 4 aircraft would be 
better than 2,500 mph. so that it could 
complete its long range mission in 1.5 
to 2 hr. against 8-9 hr. for the U-2 
over the same distance. The Mach 4 
high altitude aircraft feasible today prob- 
ably would begin to cruise at about 
90,000 ft. and end its flight at nears 
100,000 ft. when most of its fuel was 
burned off 

Cost of bringing such:an aircraft to 
operational status could be kept down 
by following the pattern set in the U-2 
development program, which is to keep 
all phases of the design completely 
within the state of the art with no 
development work in unfamiliar areas 

The U-2 management system, which 
was as outstanding as anything concern- 
ing the aircraft, could also be used to 
money and time on the Mach 4 
cruise aircraft. This management sys 
tem was simply to get a decision at the 
highest level as to just what the air 
craft was required to do, select a comp 
tent designer to build it and then s 
verely limit the number of people who 
could take up the designer's time, offer 
him advice, or tell him what to do 

The Mach 4 reconnaissance aircraft 
would be and take 
longer to develop than any subsoni 
airplane like, the U-2, but the U-2 man 
agement would still cut costs 
ind time to a minimum. If the man 
gement system worked well and design 
hanges and outside advice were essen 
tially climinated, it is estimated that 
the first Mach 4 high altitude aircraft 
probably could fly about two vears after 
the design work started. This is twice as 
iong as the U-2 development program. 
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RELATIVE structural weights for Mach 3 
and Mach 4 aircraft using sandwich con 
struction are shown above. Steel sa 
material used on the B-70 would be ade 
quate for most of the skin of a Mach 4 
aircraft with a small increase in wei 
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clude uncooled, hot structure, insu- 
lated structures and those with insula- 
tion and cooling. 

In all of these designs, the main 
loads are carried internally by trusses, 
and the skin is lightly loaded as it was 
on canvas covered aircraft. 

Applied research in Dyna-Soar struc- 
tures is directly applicable to the prob- 
lem of increasing the operating tem- 
perature on a B-70 type airframe with 
negligible increase in structural weigit. 

Leading edge conditions on the 
Mach 4 aircraft are also more chal- 
lenging than those on the B-70 and 
much less severe than on the Dyna-Soar. 
Design in this area has been declared 
feasible by NASA scientists using heat 
sink, internally cooled and transpiration 
cooled structures 

An immediate supply of flight test 
information on high temperature struc- 
tural problems will come from the 
North American X-15 flight test pro- 
gram. Ultimately, the X-15 will fly 
faster than 3,000 mph. and reach skin 
temperatures much higher than a Mach 
+ cruise aircraft. It cannot maintain 
high speed flight for a long period and 
can give little data on the effect of 
h:gh total heat load on a structure. Main 
value of the X-15 program from a struc- 
tural view will be to show the effect of 
high heating rates associated with rapid 
uircraft accelerations. 
© Propulsion units for the Mach 4 air- 
craft designed around existing equip- 
ment could be provided for a reasonable 
installed weight by using any of sev- 
cral high thrust-to-weight ratio turbo- 
fan engines which are now available or 
soon will be, and by using ramjet en- 
gines. Marquardt RJ43 ramjets have 
been operated at Mach 4.32 in flight 
yn the Lockheed X-7 test vehicle, and 
they would be adequate to cruise the 
Mach 4 aircraft. 

lhe turbofan engines would carry the 
uircraft to Mach 1.5 at 50,000 ft. before 
the ramjets would be cut in. Both types 
of engines would be run briefly until 
the aircraft reached 60,000 ft. and ac- 
celebrated to Mach 1.9 when the turbo- 
fans would be stopped to keep them 
from overheating 

General Electric, Pratt & Whitney, 
Rolls-Rovece and Bristol Siddeley all 
have turbofan designs which could be 
used. The Bristol Siddeley BS-53 turbo- 
fan with afterburner (formerly the 
BE-53) is one example of the type of 
ngine which could fill the role. 

rhe BS-53 fan engine is an advanced 
powerplant that is entering flight test 
ind will deliver more than 15,000 Ib. 
of thrust at takeoff with less than 2,500 
lb. installed weight. If a high tempera- 
ture afterburner is used on the engine, 








CAN MAKE LUNAR LANDINGS — SOFT! 


The brainwork—to guide a vehicle to put a man 
or machine on the moon—has been done at the 
Ryan Electronics Research Center. 

Ryan Doppler radar systems, the most success- 
ful self-contained navigation systems on earth, 
can provide the terminal guidance for velocity- 
controlled landings on the moon, or any planet. 
The techniques used in these systems can readily 
be integrated with others for mid-course control, 
vehicle orientation and precise terminal descent. 

Ryan Doppler radar techniques are uniquely 
adaptable for lunar landings because they provide 
continuous information and permit extremely 
accurate, compact, reliable and lightweight equip- 


ment. They are thoroughly proved in the most 
widely used Doppler navigation systems in the 
Navy and Army 

Only Ryan CW Doppler systems are being used 
operationally in the helicopters of the U.S. Navy, 
U.S. Army, U.S. Marines, U.S. Coast Guard and 
Great Britain. They are the first to provide the 
all-altitude capability, hovering precision and 
navigational information needed for operations 
close to the earth 

With the finest modern engineering, research, 
and manufacturing facilities, staffed by over 
2000 people, Ryan Electronics has the proved 
capability for guiding man’s next steps into space. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN ELECTRONICS 





it is possible to nearly double its thrust. 
This high augmentation ratio compared 
with those customary with pure turbo- 
jets is possible with a fan engine be- 
cause of the larger volume of fresh air 
reaching the afterburner. 

Configuration of a Mach 4 cruise air- 
craft generally would resemble that of 
the B-70 bomber to capitalize on the 
massive wind tunnel and_ theoretical 
acrodynamic effort that has gone into 
that aircraft. Its wing sweep would be 
increased slightly for the higher speed, 
and its large engine air duct which 
creates the lift increasing compression 
wave under the wing, would have to be 
reshaped somewhat. 

\ircraft undoubtedly would have 
turned down wing tips to further im- 
rove the lift drag ratio by turning the 
bich pressure flow from the duct down- 
ward. This NASA-inspired design pro- 
ecdure is used on the B-70. It is pos- 
sible that on the Mach 4 high altitude 
aircraft the wing tips would be turned 
down permanently rather than making 
them adjustable in flight, as they are 
on the B-70. This choice would be 
made if the lightest design were to be 
achieved by climinating the mechanism 
to turn the wing tips through a 90 deg 
angle at the penalty of lengthening the 
handing gear 

The vertical tails on the high altitude 
aircraft probably would be placed out- 
board on the wing tips to keep them out 
of the large low pressure region created 
by the ballooning of the ramjet engine 
exhaust. In the low ambient air pres- 
sures at 90,000 ft. and above, the engine 
exhaust flow will balloon so that it is 
ecveral times its diameter at sea level 
This enlarged exhaust stream interacts 
with the shock waves off the vehicle, 
aid a low pressure region is created just 
ahead of the engines. For maximum 
effectiveness and minimum area, the 
vertical surfaces would be moved out of 
this region to the wing tips 


Control Surfaces 


The large delta wing and canard con- 
trol surfaces of the B-70 are ideal for 
the Mach 4 high altitude cruise aircraft 
Maximum useful wing area is provided 
by the delta planform and the fact that 
the trim lift force is up on the canard 
surface rather than down as it is on a 
conventional rear tail section configura- 
fion 

Performance predictions for the 
Mach 4 high altitude vehicle begin 
with a weight breakdown and an estima 
tion of takeoff gross weight and external 
dimensions 

Fairly conservative weight breakdown 
on a state of the art Mach 4 aircraft 
designed for very low maneuvering loads 
and a maximum dynamic pressure of 
400 psf. (396 mph. at sea level) would 
allot 20% of the maximum gross weight 
to structure, 50% of the maximum 


AVIATION WEEK, August 22, 1960 


weight to fuel, 13% of this w son, the wing loadings on the highly 
the powerplant installation and 17 stressed B-70, which takes off at more 
equipment and subsystems. than 500,000 Ib., vary from better than 
If the general arrangement and pro- 100 psf. at maximum weight to around 
portions of the B-70 were maintai n 60 psf. at landing. 
the design of an 80,000 Ib. aircraft, it Powerplant installation would con- 
would be approximately 100 ft : sist of two Bristol BS-53 afterburning 
and have wing span of about 60 ft | turbofans and four Marquardt RJ43 
wing area would be 2,065 sq. ft g ramjets. The Bristol engines would each 
a wing loading at takeoff of a litt re weigh 3,200 to 3,300 Ib. with after 
than 38 psf. Since almost one-th f burner, and the ramjets would weigh 
the fuel load would be consumed ib- in the neighborhood of 1,000 Ib. each 
ing to altitude, the wing loading at t to bring the total powerplant weight 
beginning of cruise would be about 32 up to about 10,400 Ib. or 13% of the 
psf. During Janding when the raft takeoff weight as specified. A reduction 
was very light, the wing loading i in total engine weight could be achieved 
go down to about 21 psf. In compari- _ if two larger ramjets could be used, but 
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RECEPTION TRANSMISSION 
The 85 foot parabolic This 85 foot antenna, 
antenna at Goldstone, ’ seven miles from 
California built in the reception facility, 
1958 and used in ’ has recently been put 
tracking and record- ‘. a in operation to trans- 
ing telemetry from + ee mit signals to U.S. 
U.S. spacecraft. par spacecraft. 


SENIOR RESEARCH SPECIALISTS 


New opportunities involving advanced research and develop- 
ment projects are now open at JPL in the Laboratory's Tele- 
communications Division for engineers and scientists capable 
of assuming a high level! of technical responsibility. 

SOME SPECIFIC OPENINGS IMMEDIATELY AVAILABLE 
Communication Specialists Radio Research Engineers 


Execution of RF tracking and Design of advanced RF 
communication system projects transmitter / receiver equipment. 





Antenna Specialists Research Scientists 
Analysis, design and evaluation Digital data and contro! system 
of giant Antenna Structures and } analysis and synthesis. 
Servo Systems. ' 
Mathematicians or Communication System Analysts 
Analog and Digita! system analysis. Noise, coding, in- 
formation theory. Linear and non-linear filter theory. 
Several openings also exist for supervisors of Research and 
Advanced Development Projects performed by industry for JPL. 
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CALIFORNIA INSTITUTE OF TECHNOLOGY 
JET PROPULSION LABORATORY 
PASADENA * CALIFORNIA 
| SEND COMPLETE QUALIFICATION RESUME NOW FOR IMMEDIATE CONSIDERATION 
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The Convair F-106 sets record 
as world’s fastest jet aircraft... 


powered by a Pratt & Whitney Aircraft J-75 jet engine 


At Edwards Air Force Base on December 15, 
1959, the F-106 all-weather interceptor roared to 
a new world speed record of 1,525.95 miles per 
hour. Flying a straightaway course at an altitude 
of 40,000 feet, it bettered the previous official 
world mark by 122 miles per hour. 

The Air Force F-106 has also demonstrated that 
it has low-level striking power. At elevations 
of 50 to 300 feet, under most adverse conditions, 
the F-106 averaged 700 miles an hour in a 300- 
mile flight from Edwards Air Force Base. 
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Pratt & Whitney Aircraft’s J-75 jet engine pow- 
ers the F-106. With this same engine, Republic’s 
F-105D fighter-bomber recently set a new speed 
record for closed-course flight. Over the years, 
Pratt & Whitney Aircraft J-57 and J-75 jet engines 
have held virtually every major flight record. 


PRATT & WHITNEY AIRGRAFT 2=— 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 
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engines of this size have not been flown 


to date. 


The adequacy of an aircraft having 
this gross weight, weight breakdown, ex- 
ternal dimensions, wing area and power- 
plant installation can be determined 
in a rough manner by checking all 


flight conditions to see that there 


is 


enough thrust available to overcome 
drag and that the wing will support 


the aircraft. 


The check on the wing is needed 
only at maximum altitude because dur- 


ing the climb the aircraft is flown 


at 


the maximum dynamic pressure that 
the structure will stand, which would 
be 400 psf. Dynamic pressure depends 
solely on the air density, or flight alti- 


tude, and the aircraft velocity 


As the 


altitude is increased and the air density 
lowered, the flight speed can be in- 
creased. This increase in speed with in- 


creasing altitude can go on only 


as 


long as the aircraft does not exceed its 
critical speed of Mach 4 and the wing 
remains effective and does not stall out. 


Wing Effectiveness 


Effectiveness of the wing is deter- 
mind by dividing the wing loading by 


the operating lift coefficient. 
cedure gives the dynamic pressure 


his pro- 


it 


which the wing will stall and will not 


support level flight 


The operating lift 


cocfhcient for the Mach 4 aircraft will 
be about 0.08 because this corresponds 
to the angle of attack that produces the 


best lift drag ratio 


This angle of at 


tack must be held if maximum range 


.is to be achieved. 


The maximum altitude at which 


aircraft can begin its cruise is the one 
at which the stalling dynamic pressure 
equals the redline dynamic pressure for 


the structure 


This occurs at 90,000 ft 


for this hypothetical Mach 4 aircraft 


when the wing loading is 32 
climb, the operating lift coefficient 
0.08 and the speed is Mach 4 


psf. after 


1s 


During cruise, the Mach number and 
angle of attack for best lift drag are 
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EQUILIBRIUM skin temperatures, 1 ft. back 
from the leading edge, which will be experi- 
enced on the B-70 during cruise are shown 
here along with the range of temperatures 
which must be withstood by the Dyna-Soar 
structure and the equilibrium temperatures 


for any Mach 4 high altitude aircraft. 
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No aircraft rivet can match the 
features offered in the New Cher- 
rylock* “2000” Series rivet. 

Proven high sheet clamp-up— 
one rivet can be used for several 
material thicknesses, reducing 
stock requirements and lowering 
cost. Complete hole fill even in 
oversize holes, with uniform head 
seating, wide grip range and me- 
chanically locked stem. 

Easy, positive visual inspection 
—after the rivet is installed—is 
* Patent Pending 


guaranteed by grip length mark- 
ings on the head. Cherrylock riv- 
ets are installed with existing 
Cherry installation guns to give 
you better fastening at lower cost. 

Available in: 

A-286 Stainless Steel 
Monel— Aluminum. 

For technical data on the new 
Cherrylock “2000” Series rivets, 
write Cherry Rivet Division, 
Townsend Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 


er 


| Townsend Company 


In Canada: Pormenter & Bulloch Monufo 


ring Company, Limited, Gananoque, Ontario 





Critical electrical parts in high - heat environments are typical 
applications for “Teflon” — a vital material which R/M spe- 
cialists can best fabricate into the forms you need and deliver 
according to your schedule. New bondable R/M “Teflon” 
further increases applications in the aeronautics field 


If it calls for 
TEFLON, just 
call for R/M 


No need to restate the unique combina- 
tion of electrical, chemical and physica! 
properties of “Teflon.” You know that 
for many aircraft and missile parts 
calling for high dielectric strength and 
heat-resistance, there simply is no 
substitute. 

Your main concerns with “Teflon,” 
then, are where to get it fast and who 
can best meet your specs. 

On both counts, the answer is R/M 
A pioneer in the processing of “Teflon” 
into sheets, rods, tubes, tape, hose and 
other machined parts, R/M offers you 
a complete *“‘Teflon” service — a service 
that can help assure you optimum 
performance and reliability of critical 
components. 

It will pay you to talk “Teflon” with 
R/M. Call your nearest R/M district 
office (listed below) or write Plastic 
Products Division, Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

*Registered trademark for Du Pont fluorocarbon resin 
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PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM 1 © CHICAGO 31 «© CLEVELAND IG « DALLAS 2% 
DENVER 16 © DETROIT 2 «© HOUSTON 1 © LOS ANGELES 58 
MINNEAPOLIS 16 © NEW ORLEANS 17 © PASSAIC 
PHILADELPHIA 3 © PITTSBURGH 22 « SAN FRANCISCO 5 
SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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ALLOWABLE FLIGHT REGION 
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STRICT climb schedule would have to be 
held by the pilot of a lightweight Mach 4 
high altitude aircraft if the climb to cruise 
altitude is to consume only about a third 
of the fuel load. Fuel consumption would 
go up rapidly if the aircraft were not held 
on its redline speed at each altitude. These 
speeds are shown by the climb corridor 
above. Engineering test pilots regularly hold 
climb schedules this closely. Flight envelope 
of the lightweight aircraft during descent is 
much broader. 


held constant, and the aircraft will gain 
iltitude as fuel is burned and the wing 
lo ding decreases 

Takeoff of this aircraft will be no 
problem because it will have better 
than 50,000 Ib. of thrust available to 
propel its 80,000 Ib. Landing will also 
be simple compared with the landing 
problems of many high performance 
aircraft today because of its low wing 
loading, near 20 psf. when all of its 
fuel has been expended. 

Primary area of concern as far as the 
power available from the engines is con- 
cerned is adequate power for rapid 
acceleration so that an excessive amount 
of fuel is not consumed in reaching 
cruise speed and altitude. The thrust 
required at any time is equal to the drag 
for level unaccelerated flight. This can 
be determined by dividing the gross 
weight, which is equal to the lift, by 
the lift/drag ratio. If good climb and 
acceleration is required, this figure 
should be multiplied by a factor of 
about 1.3 to get the thrust required 

Conservative estimates of the per- 
formance of the Bristol turbofans and 
the Marquardt ramjets indicate that the 
engine installation described would ac- 
celerate the aircraft properly and then 
provide the necessary cruise thrust with 
some of the ramjets shut down. Prob- 
ably only two of the ramjets would 
be operating at the end of cruise. 

Maximum range of the 80,000 Ib. 
aircraft described here would be well 
under 5,000 mi. and probably not more 
than 4,000 mi. if specific fuel consump 
tion for the ramjet engines is assumed 
to be about 2.3 Ib. of fuel per pound of 
thrust per hour 

Either _ better 


fuel 


consumption 


would have to be achieved or the air- 
craft weight would have to go up to 
about 100,000 Ib. to carry enough fuel 
to extend the range to 5,000 mi. 
Temperature control on the Mach 4 
aircraft would be a major problem, and 
a significant amount of the 17% of the 
gross weight devoted to equipment and 
systems would have to be spent on a 
cooling system. From a weight and 
simplicity standpoint, one of the most 
eficient cooling systems is to carry 
about 4,000 Ib. of water and pump it 
through all of the areas which must 
be cooled during cruise. These areas 
include the pilot's pressurized cockpit, 
avionic and reconnaissance equipment 
bays, fuel tanks, which probably would 
be partially protected by insulation, and 
possibly parts of the structure subject 
to severe temperatures. Water has a 
high heat of vaporization, and 4,000 Ib. 
of it would be sufficient for the cooling 
requirement of the Mach 4 aircraft if it 
was transformed into steam and ex- 
hausted from the rear of the aircraft 
Small, lightweight avionic com 
munication gear and navigational one 
ment, including inertial systems which 
would be adequate for the needs of a 
Mach 4 high altitude aircraft, are 
ivailable as off-the-shelf items 
Fuel used by the Mach 4 aircraft 
probably would be JP-6, a hydrocarbon 
fuel with a very high thermal stability 
so that it would not break down at 
high temperatures in the aircraft's tank 
system and leave deposits there and in 
the engines’ fuel feed system. Tests 
have shown that this type of hydro- 
carbon fuel can be used on flights last- 
ing up to 14 hr. at speeds well above 
Mach 4 in aircraft where it is carried 
in insulated and cooled wing tanks 
Engine air duct on the Mach 4 air- 
craft would be a somewhat new design 
problem but within the state of the 
art. It would be similar to the Republic 
F-103 approach in which the air in the 
inlet duct was to have been diverted 
from one engine to another in flight. 
The duct system for this aircraft was 
proven before the aircraft was canceled. 
The Mach 4 aircraft would require a 
more elaborate system than the F-103 
so the two turbofans could be operated 
while no air reached the ramjets, then 
all six engines in the aircraft would be 
operated for a brief period and the 
amount of intake air required would be 
reduced as engines were shut down 
The inlet system would require a vari- 
able area throat and a variable capture 
areca or a bypass system to discharge 
excess air in a low-drag manner. Maxi- 
mum capture area required by the 
80,000 Ib. aircraft in the low density air 
at high altitude probably would run 
somewhere between 80 and 100 sq. ft. 
If the aircraft weight went to 100,000 
lb., the required capture area would go 
up in 110 to 120 sq. ft. 
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Westinghouse Capacitive 
Storage System for 
McDonnell's new Hotshot 
Wind Tunnel Delivers 
7,000,000 Joules in 
3 Milliseconds with 
a Peak Current of 
4,000,000 Amperes 


See following pages > 
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The Hot Stuff: High Voltage equit 

ment is tucked away in this enclosed 
area. Westinghouse transformer-re¢ 

tifier—combined with a hi stable am 
plifier regulator charges capacitor 
bank to predetermined level 
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The Supply Lines: 230 spaghetti 
like cables converge in rear of can 
non to deliver peak currents to 
4,000,000 amps 
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Static view of the second prototype Westland Westminster shows the turbine- 
crane/transport helicopter fitted with a six-blade rotor head 
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Second prototype Westminster is powered by a pair of Napier Eland 229 rear 
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The Convair F-106 sets record 
as world’s fastest jet aircraft... 


powered by a Pratt & Whitney Aircraft J-75 jet engine 


At Edwards Air Force Base on December 15, 
1959, the F-106 all-weather interceptor roared to 
a new world speed record of 1,525.95 miles per 
hour. Flying a straightaway course at an altitude 
of 40,000 feet, it bettered the previous official 
world mark by 122 miles per hour. 

The Air Force F-106 has also demonstrated that 
it has low-level striking power. At elevations 
of 50 to 300 feet, under most adverse conditions, 
the F-106 averaged 700 miles an hour in a 300- 
mile flight from Edwards Air Force Base. 


58 


Pratt & Whitney Aircraft’s J-75 jet engine pow- 
ers the F-106. With this same engine, Republic's 
F-105D fighter-bomber recently set a new speed 
record for closed-course flight. Over the years, 
Pratt & Whitney Aircraft J-57 and J-75 jet engines 
have held virtually every major flight record. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 
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engines of this size have not been flown 
to date. 

The adequacy of an aircraft having 
this gross weight, weight breakdown, ex- 
ternal dimensions, wing area and power- 
plant installation can be determined 
in a rough manner by checking all 
flight conditions to see that there is 
enough thrust available to overcome 
drag and that the wing will support 
the aircraft. 

The check on the wing is needed 
only at maximum altitude because dur- 
ing the climb the aircraft is flown at 
the maximum dynamic pressure that 
the structure will stand, which would 
be 400 psf. Dynamic pressure depends 
solely on the air density, or flight alti- 
tude, and the aircraft velocitv. As the 
altitude is increased and the air density 
lowered, the flight speed can be in- 
creased. This increase in speed with in- 
creasing altitude can go on only as 
long as the aircraft does not exceed its 
critical speed of Mach 4 and the wing 
remains effective and does not stall out. 


Wing Effectiveness 

Effectiveness of the wing is deter- 
mind by dividing the wing loading by 
the operating lift coefficient. This pro- 
cedure gives the dynamic pressure at 
which the wing will stall and will not 
support level flight. The operating lift 
coeficient for the Mach 4 aircraft will 
be about 0.08 because this corresponds 
to the angle of attack that produces the 
best lift drag ratio. This angle of at- 
tack must be held if maximum range 
is to be achieved. 

The maximum altitude at which an 
aircraft can begin its cruise is the one 
at which the stalling dynamic pressure 
equals the redline dynamic pressure for 
the structure. This occurs at 90,000 ft. 
for this hypothetical Mach 4 aircraft 
when the wing loading is 32 psf. after 
climb, the operating lift coefficient is 
0.08 and the speed is Mach 4. 

During cruise, the Mach number and 
angle of attack for best lift drag are 
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EQUILIBRIUM skin temperatures, 1 ft. back 
from the leading edge, which will be experi- 
enced on the B-70 during cruise are shown 
here along with the range of temperatures 
which must be withstood by the Dyna-Soar 
sttucture and the equilibrium temperatures 
for any Mach 4 high altitude aircraft. 
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No aircraft rivet can match the 
features offered in the New Cher- 
rylock* “2000” Series rivet. 

Proven high sheet clamp-up— 
one rivet can be used for several 
material thicknesses, reducing 
stock requirements and lowering 
cost. Complete hole fill even in 
oversize holes, with uniform head 
seating, wide grip range and me- 
chanically locked stem. 

Easy, positive visual inspection 
—after the rivet is installed—is 
*Patent Pending 






s | After Installation 


CHERRY RIVET DIVISION 





guaranteed by grip length mark- 
ings on the head. Cherrylock riv- 
ets are installed with existing 
Cherry installation guns to give 
you better fastening at lower cost. 

Available in: 

A-286 Stainless Steel 
Monel— Aluminum. 

For technical data on the new 
Cherrylock “2000” Series rivets, 
write Cherry Rivet Division, 
Townsend Company, Box 2157-N, 
Santa Ana, Calif. 
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Critical electrical parts in high- heat environments are typical 
applications for “Teflon” —a vital material which R/M spe- 
cialists can best fabricate into the forms you need and deliver 
according to your schedule. New bondable R/M “Teflon” 
further increases applications in the aeronautics field. 


If it calls for 
TEFLON, just 
call for R/M 


No need to restate the unique combina- 
tion of electrical, chemical and physical 
properties of “Teflon.” You know that 
for many aircraft and missile parts 
calling for high dielectric strength and 
heat-resistance, there simply is no 
substitute. 

Your main concerns with “Teflon,” 
then, are where to get it fast and who 
can best meet your specs. 

On both counts, the answer is R/M. 
A pioneer in the processing of “Teflon” 
into sheets, rods, tubes, tape, hose and 
other machined parts, R/M offers you 
a complete “‘Teflon” service — a service 
that can help assure you optimum 
performance and reliability of critical 
components. 

It will pay you to talk “Teflon” with 
R/M. Call your nearest R/M district 
office (listed below) or write Plastic 
Products Division, Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

*Registered trademark for Du Pont fluorocarbon resin 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM 1 © CHICAGO 31 © CLEVELAND 16 « DALLAS 26 
DENVER 16 @ DETROIT 2 ¢ HOUSTON 1 © LOS ANGELES 58 
MINNEAPOLIS 16 © NEW ORLEANS 17 © PASSAIC 
PHILADELPHIA 3 ¢ PITTSBURGH 22 « SAN FRANCISCO 5 
SEATTLE 4 ¢@ PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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STRICT climb schedule would have to be 
held by the pilot of a lightweight Mach 4 
high altitude aircraft if the climb to cruise 
altitude is to consume only about a third 
of the fuel load. Fuel consumption would 
go up rapidly if the aircraft were not held 
on its redline speed at each altitude. These 
speeds are shown by the climb corridor 
above. Engineering test pilots regularly hold 
climb schedules this closely. Flight envelope 
of the lightweight aircraft during descent is 
much broader. 


held constant, and the aircraft will gain 
altitude as fuel is burned and the wing 
loading decreases. 

l'akeoff of this aircraft will be no 
problem because it will have better 
than 50,000 Ib. of thrust available to 
propel its $0,000 Ib. Landing will also 
be simple compared with the landing 
problems of many high performance 
aircraft today because of its low wing 
loading, near 20 psf. when all of its 
fuel has been expended. 

Primary area of concern as far as the 
power available from the engines is con- 
cerned is adequate power for rapid 
acceleration so that an excessive amount 
of fuel is not consumed in reaching 
cruise speed and altitude. The thrust 
required at any time is equal to the drag 
for level unaccelerated flight. This can 
be determined by dividing the gross 
weight, which is equal to the lift, by 
the lift/drag ratio. If good climb and 
acceleration is required, this figure 
should be multiplied by a factor of 
about 1.3 to get the thrust required. 

Conservative estimates of the per- 
formance of the Bristol turbofans and 
the Marquardt ramjets indicate that the 
engine installation described would ac- 
celerate the aircraft properly and then 
provide the necessary cruise thrust with 
some of the ramjets shut down. Prob- 
ably only two of the ramjets would 
be operating at the end of cruise. 

Maximum range of the 80,000 Ib. 
aircraft described here would be well 
under 5,000 mi. and probably not more 
than 4,000 mi. if specific fuel consump- 
tion for the ramjet engines is assumed 
to be about 2.3 Ib. of fuel per pound of 
thrust per hour. 

Either _ better 


fuel consumption 


would have to be achieved or the air. 
craft weight would have to go up to 
about 100,000 Ib. to carry enough fuel 
to extend the range to 5,000 mi. 
Temperature control on the Mach 4 
aircraft would be a major problem, and 
a significant amount of the 17% of the 
gross weight devoted to equipment and 
systems would have to be spent on a 
cooling system. From a weight and 
simplicity standpoint, one of the most 
efficient cooling systems is to carry 
about 4,000 Ib. of water and pump it 
through all of the areas which must 
be cooled during cruise. These areas 
include the pilot’s pressurized cockpit, 
avionic and reconnaissance equipment 
bays, fuel tanks, which probably would 
be partially protected by insulation, and 
possibly parts of the structure subject 
to severe temperatures. Water has a 
high heat of vaporization, and 4,000 Ib. 
of it would be sufficient for the cooling 
requirement of the Mach 4 aircraft if it 
was transformed into steam and e& 
hausted from the rear of the aircraft. 
Small, lightweight avionic com 
munication gear and navigational equip 
ment, including inertial systems which 


would be adequate for the needs of a | 


Mach 4 high altitude aircraft, are 
ivailable as off-the-shelf items. 

Fuel used by the Mach 4 aircraft 
probably would be JP-6, a hydrocarbon 
fuel with a very high thermal stability 
so that it would not break down at 
high temperatures in the aircraft’s tank 
system and leave deposits there and in 
the engines’ fuel feed system. Tests 
have shown that. this type of hydro 
carbon fuel can be used on flights last 
ing up to 14 hr. at speeds well above 
Mach 4 in aircraft where it is carried 
in insulated and cooled wing tanks. 

Engine air duct on the Mach 4 air 
craft would be a somewhat new design 
problem but within the state of the 
art. It would be similar to the Republic 
F-103 approach in which the air in the 
inlet duct was to have been diverted 
from one engine to another in flight. 
The duct system for this aircraft was 
proven before the aircraft was canceled. 
The Mach 4 aircraft would require 4 
more elaborate system than the F-103 
so the two turbofans could be operated 
while no air reached the ramjets, then 
all six engines in the aircraft would be 
operated for a brief period and_ the 
amount of intake air required would be 
reduced as engines were shut down. 
The inlet system would require a vani- 
able area throat and a variable captutt 
area or a bypass system to discharge 
excess air in a low-drag manner. Maxi 
mum capture area required by the 
80,000 Ib. aircraft in the low density aif 
at high altitude probably would ru 
somewhere between 80 and 100 sq. ft 
If the aircraft weight went to 100,000 
lb., the required capture area would g0 
up in 110 to 120 sq. ft. 
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Static view of the second prototype Westland Westminster shows the turbine-powered 


crane/transport helicopter fitted with a six-blade rotor head. 


Westland Wiesteshaeias With Six-Bladed Rotor 


Second prototype Westminster is powered by a pair of Napier Eland 229 rear-drive 
turboshaft engines mounted on the cabin top. With fuselage faired over, the West- 
minster can be used for troop-carrying missions. 
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North American A3J Vigilante Mach 2 all-weather attack aircraft is hoisted on board USS Saratoga at Mayport, Fla., for week-long 
carrier trials. Tests were conducted on Atlantic Ocean 125 mi. off Mayport. Vertical stabilizer, wingtips and nose are folded, 















Pilots from Naval Air Test Center at 
Patuxent River, Md., recently flew the 
North American A3J attack aircraft during 
carrier suitability trials, conducted off the 
coast of Florida. At left A3J No. 146697 
is being catapulted off the USS Saratoga’s 
flight deck. Below, the A3J is about to 
touch down on the carrier for a touch-and- 
go landing. Note lower speed brake panel 
(AW June 20, p. 311) extended outboard 


A3J Vigilante Lands, Takes Off From USS Saratogij 





of flap. The A3J is expected to be ready for 








fleet assignment next year. Towing and 
spotting capabilities were checked during 
the trials. 
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Steam catapult on USS Saratoga’s 1,000-ft. flight deck is about to launch the A3J. The aircraft made 15 | 
arrestments and several touch-and-go landings during the trials. Three Navy pilots participated in the car 


in Carrier Suitability Trials Off Florida Coast 


Flaps down and leading edges drooped, A3J makes touch-and-go pass over USS Saratoga’s deck. Mirror landing 


hings and 14 landing 


flight tests. 
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In 1959, four years ahead of industry expectations, Texas 
Instruments introduced Solid Circuit semiconductor net- 
works ...a new concept for harnessing the functions of a 
complete circuit in a single crystal silicon wafer no larger 
than the head of a match. 


Now, system designers in TI’s Apparatus division are 
applying this concept to digital flight control problems — 
and the result is minimum 30-to-one size reduction over 
the highest-density packaging previously available. Equally 
important is an 80% reduction in the number of solder 
joints —a major cause ‘of electronic equipment failure. 
Apparatus division experience in this new concept indicates 
that nearly half of today’s military electronics, ground or 
airborne systems, can make practical, beneficial use of 
Solid Circuit networks. 


Other reliability gains attributed to this new design concept 
evolve from simplified production, test and process control. 
Equipment fabrication steps already have been reduced to 
one-tenth those needed for the same circuit functions using 
conventional components. Where unprecedented long-term 
reliability is required such as in space flight, the weight 


* trademark of Texas Instruments 


TEXAS 


APPARATUS DIVISION 





Tl is now developing revolutionary missile electronics 
using S@LLW GLRCUIL" semiconductor networks 


and space consumed by conventional components can now 
be diverted to circuit redundancy and “self-healing” tech- 
niques. And in missile/space vehicle design these new space 
and weight savings mean that fuel load can be increased 
without displacing valuable instrumentation. 


The application of this advanced technology is another 
example showing how TI puts new concepts to work in 
military electronic systems. For more information on TI 
capabilities, send for booklet ‘Missile Electronic Systems” 
or contact SERVICE ENGINEERING. 


Ys Tl CONCEIVED 
FLIGHT CONTROL USING 
SOLID CIRCUIT NETWORKS 
1,500,000 PARTS PER CU. FT. 


© 


BEST TRANSISTORIZED 
FLIGHT CONTROL 
50,000 PARTS PER CU. FT. 


30 to 1 Ratio 


INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9, TEXAS 
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being developed by Allison Division of GM. 


dir Force Space Vehicle Power Program: Part Il 
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By Philip J. Klass 


Washington—Air Force applied re- 
search program in space vehicle power 
technology is placing primary emphasis 
on dynamic type svstems for the upper 
end of the power spectrum. 

These higher-level electric power sys- 
tems, using rotating electrical generators 
driven by turbine or reciprocating heat 
engines powered by solar, nuclear or 
chemical energy, are intended to meet 
needs of space vehicles employing elec- 
tric propulsion and for reconnaissance, 
early warning and communication satel- 
lites. 

During the coming year, Air Force 
hopes to initiate a parametric study 
of a nuclear-dynamic system capable of 
supplying 1-5 megawatts, a power level 
which is expected to be required by 
space vehicles in the 1970-75 period, 
according to Maj. William Alexander. 
Alexander is assistant for power in of- 
fice of Director of Research and Tech- 
nology, Air Force Headquarters. 

Compared with static energy con- 
verters such as solar cells, thermoelec- 
tric and thermionic converters (AW 
Aug. 15, p. 83), the dynamic systems 
are heavier and more complex. But 
dynamic systems can generate elec- 
tricity at almost any desired voltage, 
either a.c. or d.c., whereas most static 
converters have low-level d.c. outputs. 

For long-term service, solar radiation 
and nuclear reactors are the logical en- 
ergy sources, with chemical energy lim- 
ited to relatively short-duration mis- 
sions. Present studies indicate that 
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solar-dynamic systems have the weight 
edge (output per pound) over nuclear- 
dynamic at power levels below approx- 
imately 20 kw., while nuclear-dyvnamic 
systems have the edge above 30 kw. 
At verv low kilowatt power levels, the 
minimum size reactor and its required 
shielding put it at a disadvantage rela- 
tive to solar-powered dynamic systems, 
while at the higher levels the weight 
of structure required to collect solar 
radiation places the latter at a weight 
disadvantage. 


Nuclear Dynamic 


Wright Air Development Division 
launched its first nuclear dynamic sys- 
tem study in 1958, for possible use in 
the Samos and Midas reconnaissance 
and early warning satellites. A feasibil- 
ity study contract with AiResearch was 
directed toward a three-loop system, 
i.e. one using one working fluid to ex- 
tract reactor heat, another to drive the 
turbine, and a third to exchange heat 
between the other two. 

Subsequently, WADD awarded Ai- 
Research another contract for a single- 
loop system using a single working 
fluid for reactor cooling and turbine 
drive, capable of developing 6-10 kw. 
output. Early in 1959, the power out- 
put objective was raised to 30 kw., a 
level at which a nuclear-dynamic system 
is more efficient than a solar-powered 
dynamic system. 

When National Aeronautics and 
Space Administration decided to spon- 
sor development of a 30 kw. nuclear 
dynamic system and contracted this 


MENTAL solar-dynamic power system fabricated by WADD engineers uses water as working medium 
generator. Sketch of solar-dynamic system (right), using Stirling reciprocating engine (AW June 22, 1959, p. 22 
Inflated coated reflector focuses solar radiation to heat hydrogen-working medium. 


Megawatt Power Levels Sought for Space 
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Six Styroflex’ Coaxial Cables on One Tower 
... feed antennas for WIIC (TV) and WWSW-FM in Pittsburgh! 


Long operating life and stable electrical properties in a wide 
variety of climatic conditions make Styroflex® cable ideal 
for many kinds of applications. Manufactured in 1000-foot 


'Awhole “family” of six Styroflex® coaxial cables is currently 
in use on a single 812-foot tower in Pittsburgh, Pa. The six 
cable runs act as transmission lines for television station 
WIIC and for radio station WWSW-FM. 

Two 64%" Styroflex® cables serve as main transmission 
fines terminating in the main antenna. One of these is op- 
erating at a transmitter output of 95 KW Peak Visual 
Power; the other handles a transmitter output of 47.5 
KW cw Aural Power. A pair of 34” cables are normalled 
atthe 11 KWauxiliary transmitter and terminate in sep- 
arate auxiliary antennas. Another 34%" cable is used 
















lengths, Styroflex® cable eliminates the need for 20-foot 

interval connectors that can cause gas leakage problems 
in rigid lines. The longer cable lengths also simplify in- 

q stallation of cable runs. 

. The performance record of Styroflex® cable has 
earned for it an outstanding reputation in telemetry, 
guided missile and mass communication applications. 

If you have need for a superior high frequency 


as the primary antenna feed for WWSW-FM, with a cable with proven properties, we suggest you con- 


1%" cable acting as a standby line for this station. sider Styroflex®. 
g y 














PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22, N. Y. 
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Sherman, head of WADD’s Flight Ve- Major Contractors 


f hicle Power Branch. USAF Applied Research Program in Space Vehicle Power 
Complete Spur system, including re- 
ir actor but excluding shielding, is ex- 
| pected to weigh between 2,400 and 
3,000 Ib.; or 8-10 Ib. per kw. The gen- 
| erator and turbine will be fabricated on 
| a single shaft. Potassium vapor exhaust- 
| ing from the turbine at a temperature 
= of around 1,100F will be used for gen- 
oot | erator “cooling.” Design of a generator 
oot which will operate reliably at such 
ms temperatures represents a challenging 
in- problem. ; Be : 
Generator will supply three-phase — 
f 115/200 volt power at a frequency of ; ey een Aas Sane: 5 RN Ss re 
” 3,200 cps. Voltage will be controlled Rane Domn 
Y to within 3% and frequency to within Y 4 ey ee 
aS. $%, according to present plans. 
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Present timetable calls for comple- 
tion of the design study and supporting 
experimental work by the fall of 1961. : 
Preliminary testing of the turbine-gen- pons oe AE ee Pe ei 
erator portion of the system is sched- » ; tt "i 
uled for the fall of 1962, followed the ene = o Say Be aa wa, 2 Bie Ae 
next summer by preliminary tests on ‘ 
the reactor. A fully flyable operating aircon? oer ae sch He 2) ROE Pos. See a eee Se 
system is slated to be ready for tests in Guiiniat iininten eS x 
the spring of 1966. ee ay te 

Current Air Force and NASA pro- Gieniietiieinde x xix! x 
grams for nuclear powered systems have ‘és mail sr) NERMeay Ps a Ph es mo meh 2S 
focused attention on a possible radiation Goodrich-High Voltage | x | 
hazard that might occur when a satel- Se mee is 
lite-borne reactor re-enters the atmos- Siiiin inline x Se ves 
phere and disintegrates. The Wright Air faatmit uni TES eA Pere Ie, Eas RE ee Ss 
Development Division recently awarded Hamilton Standard (UAC) x 
a contract to Avco Research Labora- é AUR SRR OS PER) Sa Ee a See ee Ae: 
tories to investigate this problem (AW Siiciatiatan Mitaaine x 
Aug. 1, p. 23). a RAEI REPRE SEA TEE in ES! aR AS BE IN 

In the lower kilowatt levels of the intieaten Giaiieeaien x | 
power spectrum, solar dynamic systems EEE: Eee: KEE Ss ; 
appear to have the weight edge over Jack & Heintz | x | 
nuclear dynamic systems. There is no ae scat an Re ee Se es hee SE Oe = | 
need for heavy shielding to protect Walter Kidde x | | 
the satellite payload from nuclear radia- ATR eeeees remineS 8h8 S eR ere el a, Me , 
tion, nor is there any re-entry radiation National Carbon x 
problem. 

But solar dynamic systems require Dattirseis thine x 
some means for storing solar energy (or “ - 
electricity) during periods when the Radio Corp. of Amer. x |x x 
vehicle is shaded, and means must be ately = aay Se 
provided to position the solar energy Resta Rea; tabs x 
collector so that it is always aimed at ees 
the sun. Shockley Transistor x 

Current WADD programs in solar — . _ ——|- 
dynamic systems include the following: Stanford Research Inst. x 
¢Solar Power Unit Demonstrator — —|—__—__|___- 

} (SPUD-I), under contract with Thomp- Sundstrand x x 
son Ramo Wooldridge, with an output =~ —-———— ———|- _—— - 

of 1 kw., has successfully operated for Technical Operations x 
more than 2,500 hr. This system is a - SRSERREREREREEE DREN nee RE TERE GRA EERE Ga 

Rankine cycle system employing met- Thompson Ramo 

ie cury as the working fluid. Program re- Wooldridge x | Xx x |x| xX 
cently was concluded following NASA a 

¢ contract award to Thompson Ramo Westinghouse Electric | X x 


Callery Chemical Co. 
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Wooldridge for a 3 kw. solar dynamic 
system known as Sunflower (AW Apr. 





<- = ' Associate contractors on Spur program. 

+), p. 38). Investigation of reactor re-entry radiation hazard 
. . “ inv igation or reactor re-entry radiation azarda. 

* Advanced solar dynamic system, with 7 7 


. * Investigation of photo-emission. 
output of 15 kw., also a Rankine cycle . : 
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‘How do you make correct decisions in controlling our defense forces, in 
‘directing air traffic, in managing a world-wide organization? Modern 
‘society increasingly relies on vast information processing systems, composed 
of men and machines, to’help make these decisions. { To study man-machine 
systems, we are building a new kind of general purpose simulation facility: 
Systems Simulation Research Laboratory. Its central element will be a very 
large digital computer. The laboratory will be used to: search for-principles 
for allocating tasks to men and machines; devise improved languages for 
'man- machine communication; develop methods of modeling and simulating 
‘large, intricate organizations. { Our objective is to develop a body of basic 
‘knowledge about principles that affect the design of these systems. 
SYSTEM DEVELOPMENT CORPORATION. A non-profit scientific 
organization developing large-scale computer-based command and control 
systems. Staff openings at Lodi, New Jersey and Santa Monica, California. 
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turbo-electric system, is under design 
study at Sundstrand Turbo Division of 
Sundstrand Corp. System will employ 
rubidium as the working medium, oper- 
ating at a temperature of about 1,700F. 
Solar collector will be a 42 ft. diameter 
folding metal parabola. Present contract 
covers only a design study but WADD 
hopes to extend the contract to call for 
fabrication of a breadboard model with 
delivery late next year or early in 1962. 
System will include thermal storage pro- 
visions in the form of lithium hydride 
with a sodium fluoride topper system. 
e Stirling cycle solar system, capable of 
delivering 3 kw., is under development 
by Allison Division of General Motors. 
The Stirling cycle uses a reciprocating 
two-piston engine which has relatively 
high efficiency, about 30%. In the 
power range of 3-5 kw., the Stirling en- 
gine may be lighter in weight than the 
turbo-electric system. The Allison sys- 
tem will use helium gas as the working 
medium. WADD is financing engine 
development, while the company is 
funding development of a solar collec- 
tor. System evaluation and performance 
tests are scheduled for this year. 

e Solar power system study, covering 
power sizes of 1-30 kw., under contract 
to AiResearch, is intended to provide a 
mathematical model describing solar dy- 
namic system operation. This will per- 
mit use of digital computers in optimiz- 
ing design parameters of future systems 
for specific power outputs and applica- 
tions. ‘The company also is carrying out 
investigations of collectors and boilers 
for solar dynamic systems, work that is 
expected to continue during the cur- 
rent year. 

e Experimental solar test unit, an in- 
house program at WADD intended to 
familiarize its scientists with solar dy- 
namic system operation, was constructed 
from available hardware and uses water 
as the working medium. System will 
also permit evaluation of new solar dy- 
namic system components 

Although thermodynamic systems in 
which thermal energy is used to vapor- 
ize the working medium have long been 
used for earth-based power generation, 
their application to space and its zero- 
g environment raises some fundamental 
problems about which little is known. 

In the earth-based lg environment 
vapor bubbles rise to the top of a liquid 
in a boiler providing a homogeneous 
“pool” of vapor which supplies the ro- 
tating or reciprocating heat engine. But 
in a zero-g space environment, the 
vaporization process is radically altered, 
as WADD tests in a Convair C-131B 
flying a brief zero-g trajectory have 
demonstrated. 

The vapor condensation prucess’ also 
is altered radically in a zero-g environ- 
ment. 

Movies made by WADD of the oper 
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ation of a simple boiler and condenser 
test rig installed in the C-131B showed 
a number of unusual phenomena. 
When an aircraft enters the point of 
zero-gs in its Keplerian trajectory, which 
lasts for about 12-15 sec., the vapor 
bubbles in the boiler suddenly increase 
in size. Instead of rising to the top of 
the liquid, the bubbles head in all direc- 
tions, When vapor bubbles come into 
physical contact, they no longer com- 
bine (coalesce) into a single bubble but 
instead cling together like a bunch of 
grapes. Vapor pressure in the boiler 
fluctuates and vapor flow is greatly re- 
duced, even halted in some ‘instances. 

WADD hopes to continue these ex- 
periments in a KC-135 which will be 
able to provide longer zero-g flight con- 
ditions (30-35 sec.). However, minor 
perturbations in airplane trajectory may 
influence test observations and even 
half a minute is a relatively short ob- 
servation period. For this reason, 
WADD plans a zero-g_boiler-radiator 
experiment in a satellite. Air Force 
Scout solid-propellant booster probably 
will be the launch vehicle. Thompson 
Ramo Wooldridge, under contract to 
study condenser- radiator designs for use 
with Rankine cycle dynamic svstems, 
will fabricate hardware. 

Many of the solar dynamic and solar 
static system programs necessarily in- 
clude work in thermal components, such 
as radiators, boilers, etc. Additionally, 
WADD has several programs under way 
aimed at developing techniques required 
for thermal components that could find 
use in a number of different types of svs- 
tems which must absorb energy in the 
form of heat or convert it into heat, 
and/or radiate waste heat into space. 
¢ Solar collector fundamentals are under 
investigation by Electro-Optical Systems 
Inc., Pasadena, Calif., with an objective 
to prepare a mathematical model (equa- 
tions) which define all of the geometri- 
cal, optical and heat transfer parameters 
that determine cfficiency of the collector 
in concentrating solar energy. With 
such parameters, design of collectors 
for specific systems can then be per- 
formed on digital computers. 

* Thermal energy storage materials, in 
which heat is absorbed as material 
changes from solid to a liquid (heat of 
fusion), are being investigated by several 
Sundstrand Turbo is in- 
vestigating existing materials and tech- 
mques, while ( vallery Chemical Corp. is 
ittempting to synthesize suitable new 
materials, including reversible chemical 
reactions which absorb heat in the proc 
ess of composition and release it in the 
process of decomposition. WADD also 
plans to conduct a parallel effort with 
4 European company or university. 

*Space radiator, specifically designed to 
operate in a zero-g environment, is be- 
ing developed by Electra-Optical Sys- 
tems, Inc. Design will be based upon a 
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curved tube mercury condenser in which 
part of the fluid is recirculated. 

Where space vehicle power require- 
ments are short-term, or for peak load 
assignments beyond the power levels of 
long-term power sources, Air Force is 
exploring chemical dynamic systems. 
These employ high-energy liquid or 
solid propellant type fuels for the most 
part, driving either turbine or reciprocat- 
ing engines. Current WADD programs: 
e Long-duration auxiliary power unit, 
intended to fill the gap between bat- 
teries and long-lived nuclear/solar sys- 
tems, is designed to burn hydrogen and 
oxygen stoichiometrically to achieve 
100% fuel combustion. Aluminum bro- 
mide will serve as the working medium, 
being heated by the combustion of oxy- 
gen and hydrogen to a temperature of 
about 1, 300F, to drive a turbine. Sund- 
strand Turbo, which holds a design study 
contract for the 5 hp. system, will fabri- 
cate a working breadboard model. De- 
sign objective is a 300 hr. service life 
with fuel consumption of about 2 Ib. 
per horsepower-hour output, roughly 
one-quarter the fuel consumption ob- 
tainable in previous non-stoichiometric 
combustion systems. 

e Short-duration chemical power unit, 
designed to deliver 10 kva. at 85% 
power factor (84 kw.) and 14 gpm. hy- 
draulic power at 2,900 psi., will use de- 
composition products of hydrazine to 
drive a re-entry turbine-generator. Sys- 
tem, under development by Sundstrand 
Turbo, is to have operating time of 44 
to 5 hr. and a specific fuel consumption 
of 4 lb./bhp.-hr. at the turbine shaft. 
The $1.7 million contract resulted from 
an unsolicited proposal. 

e Drag and vortex turbines, low-speed, 
low-pressure devices which can be driven 
from gas cycle units or low horsepower 
nuclear/solar powered systems employ- 
ing closed-loop Rankine or vapor cycle, 
are being investigated by Sundstrand 
Turbo to determine the basic source of 
their low efficiency and possible tech- 
niques for raising turbine efficiency. 

¢ Liquid fuel gas generators, capable of 
supplying hot gases for servo actuators 





Nuclear-Thermionic 


Converter 

San Diego—Nuclear-powered thermi- 
onic converter, developed by General 
Atomic Division of General Dynamics, 
has produced 90 watts of power, Robert 
C. Howard reported here at the recent 
general meeting of the American Insti- 
tute of Electrical Engineers. Thermionic 
converter utilized a cesium cell and was 
powered by heat from a nuclear fuel ele- 
ment made of uranium carbide and zir- 
conium carbide. Unit achieved a power 
density of 21 watts per square centime- 
ter and showed over-all efficiency of 10% 
at temperature of about 3,500F. 
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or turbine-generators, will be investi- 
gated by Thompson Ramo Wooldridge 
under a recently awarded contract. Com- 
pany program, encompasses advanced 
liquid propellants, ignition and basic gas 
generator technique required to produce 
“clean” gas. 
eIntegrated power and cooling unit, 
for possible use with Dyna-Soar type 
vehicle, using liquid hydrogen as a 
vehicle cooling medium and also as a 
fuel whose combustion would power a 
turbine-generator, is being investigated 
by Walter Kidde & Co. under a re- 
cently awarded WADD contract. As 
a coolant, liquid hydrogen has twice the 
capacity of water, while it contains three 
times as much energy per pound as 
hydrazine. 

The electrostatic generator, one of 
the earliest methods of generating elec- 
tricity, is being investigated by Air Force 
because its extremely high-voltage, low- 
current output matches the needs of 
electric propulsion systems. Several 
companies are investigating electrostatic 
generators for possible space vehicle ap- 
plication, either under Air Force spon- 
sorship or with company funds. WADD 
currently is sponsoring investigations at 
Cleveland Pneumatic Industries, Good- 
tich-High Voltage-Astronautics and 
Westinghouse Electric. Goodrich-High 
Voltage-Astronautics contract calls for 
fabrication of a feasibility model for de- 
livery late in 1961. 


Other Programs 


Other WADD programs in the area 
of rotating machines for space vehicle 
use include the following: 
¢ Vacuum-cooled motors, capable of op- 
erating without air-blast cooling, relying 
solely upon radiation for cooling, will be 
developed by Thompson Ramo Wool- 
dridge under a recently awarded con- 
tract. Present aircraft motors can op- 
erate at ambient temperatures of 250C 
if forced-air-cooled. New motors for 
space must be designed to operate with 
frame temperatures of around 1,000F, 
with internal hot spot temperatures sev- 
eral hundred degrees hotter. 

* Long-life motor, designed to operate 
for a period of a year or more without 
maintenance or lubrication, will be de- 
veloped by Westinghouse Electric. 

* Long-life generator intended to pro- 
vide trouble-free operation for a year or 
more in space environment, is under 
development by Jack & Heintz, Inc. 
To achieve required reliability, the gen- 
erator will use no brushes, mechanical 
rectifiers or sliprings. Program is aiming 
for two basic types of generators: one 
to operate at 6,000 rpm. and 250F tem- 
perature; the other at 24,000 rpm. and 
600F. 

Rounding out the Air Force’s pro- 
gram of applied research in energy con- 
version are projects involving the oldest 
and the newest techniques for produc- 
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Propellant Briefs from 
Callery Chemical Company 


Nitronium Perchlorate: Promising New Solid Oxidizer—Callery 
is now producing nitronium perchlorate (NOzCIO,4) on a small 
scale for use in propellant development. Increased production 
will follow as applications develop. 

Specific impulses, with shifting equilibrium, 1000 to 14.7 psia, 
are shown to compare nitronium perchlorate with ammonium 
perchlorate. 





Isp with NO,CIO, Isp with NHsClO, 








Fuel Nitronium Perchlorate Ammonium Perchlorate 
H> 349 287 
BeH> 346 340 
AIH; 305 302 
BsHo 302 285 
NH, 295 265 
UDMH 289 259 
C4N>2 276 258 
CH, 278 252 


Nitronium Perchlorate is thermally stable to about 100°C, has a 
density of 2.22 g/cc and A Hf = +8 Kcal/mole (298°K). Vapor 
pressure is less than .05 mm Hg at 70°F. Reacts readily with 
water. Not shock sensitive when pure. 

Nitronium perchlorate may prove useful in solid and hybrid 
rocket systems and in explosives. It can be used as a nitrating 
agent and possibly as an intermediate in other chemical syntheses, 

Write for Bulletin C-1200. 


New Fuel for Air Force: Pentaborane (BsH»)—Callery is now 
modifying the Government-owned plant at Muskozee, Oklahoma 
to produce pentaborane under a $9-million Air Force contract. 

Pentaborane production begins this summer for Air Force 
requirements only. At the outset, at least, no pentaborane will 
be available for commercial development. 

Potential of pentaborane as a fuel is evident in its high heat 
of combustion—29,000 BTU/lb.—and its high specific impulse 
with currently used oxidizers. 

Write for Bulletin C-1300. 


R and D on Fuels and Propellants—We have capabilities for 
subcontract research for defense programs in the propulsion, 
oxidizer, energy storage, explosive, and space manufacturing 
areas. We also have process development capabilities in these 
areas. Such diversification and technical versatility may help you. 
For information or technical service: write Defense Products Dept., 
Callery Chemical Company, P.O. Box 11145, Pittsburgh 37, Penna. 





ALLERY 


CALLERY CHEMICAL COMPANY 
—_—" 


Richard A. Carpenter 
Manager, Washington Office 
Callery Chemical Company 
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for CUSTOM DESIGNED Connectors 


Call Matrix when you need special purpose electrical connectors. This extensive new facility 
concentrates solely on creating connectors to meet the advanced requirements of modern 
technology. Matrix is staffed by specialists with outstanding experience and success in producing 
custom electrical connectors to meet extreme environments. Unhampered by production of standard items, 
Matrix can move fast and efficiently to deliver on schedule special purpose electrical connector 
assemblies for programs of any magnitude, including umbilical staging and in-flight connectors. 
Call or write for details on complete design, manufacturing and testing services. 


Visit our facilities in Burbank while at the WESCON show. Transportation 
will be furnished between the Sports Arena and Matrix Science reception 
Thursday, August 25, 5 to 8:30 p. m. Please call THornwall 5-8534 
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ing electricity—batteries and plasma gen- 
erators. 

For space vehicles, batteries are a con- 

venient means of storing electricity pro- 
duced by solar converters for subsequent 
use when the vehicle is shaded from the 
sun, and/or to handle a peak load be- 
yond the steady state capacity of the 
vehicle’s power system. But batteries are 
relatively heavy and/or short-lived. An- 
other shortcoming of certain types is 
the inability to stand repeated cycles of 
deep discharge. WADD’s battery re- 
search program includes the following: 
eSilver-zinc battery, with very high 
watt-hour output per pound, has the dis- 
advantage of relatively short operating 
life once it is activated. Furthermore, 
it cannot stand repeated deep dis- 
charges. Principal causes of these short- 
comings are believed to be excessive 
gassing at the electrodes, and migration 
of silver and zinc tree growth through 
the separators. Under a recently awarded 
contract Delco will investigate these 
problems in an effort to develop tech- 
niques which will enable silver-zinc 
batteries to withstand thousands of cy- 
des of discharge to 60% below rated 
voltage, compared with the 10% dis- 
charge limitation that exists at present 
¢Nickel-cadmium battery can with- 
stand repeated cycles of deep discharges, 
but it is heavier than the silver-zinc bat- 
tery. Recent contract with Gulton In- 
dustries calls for basic investigation of 
techniques for reducing battery weight, 
with the objective of achieving a figure 
of 25 watt-hr. per pound, compared with 
approximately 12 watt-hr. per pound 
now obtainable. 
*New cathode-anode couples for sec- 
ondary batteries, which may greatly 
slash battery weight, perhaps providing 
several hundred watt-hours per pound, 
will be investigated by Radio Corpora- 
tion of America under a_ recently 
awarded WADD contract. Studies of 
oxygen-rich oxides, alkali and alkaline 
metals show promise of figures as high 
as 500 watt-hours per pound, but be- 
cause these materials are extremely re- 
suitable non-aqueous electro- 
lytes must be developed before they can 
be used. 

To assist space vehicle contractors in 
selecting the best available batteries for 
their particular task, WADD recently 
contracted with Cook Electric to op- 
tate a battery test facility in Dayton, 
which will function as a sort of “Con- 
sumers Research” operation. Under 
WADD supervision, the contractor will 
test all available batteries for extended 
periods and make results available to 
industry, Contractor also will conduct 
post mortems on failed batteries in an 
efort to determine basic cause for sub- 
‘quent product improvement by the 
manufacturer. 

Under WADD contract, the Massa- 
thusetts Institute of Technology is con- 
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Yes, faith is a wonderful thing in human re- 


lations or religion. But an engineer’s job in- 


volves measuring physical quantities, and faith 


in these measurements is only possible after 


good, reliable proof. We make accurate, de- 


pendable calibrators to furnish that proof in 


the case of force, gaseous flow, liquid (includ- 


ing cryogenic) flow, and pres- 


sure. Let us tell you about 


them. Just write or call... 
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3015 S. Kilson Dr 


* Santa Ana, California 


Kimberly 9-1101 MAdison 8-6281 








SILICONE NEWS from Dow Corning 





Photo courtesy Fairchild Engine & 


Airplane Corporation 


Seals Where Others Failed 


Fairchild recently supplied several 
F-27B’s to Northern Consolidated Air- 
lines, which serves Alaska and Can- 
ada. Trouble started when tempera- 
tures dropped below —50F. Seals 
caused doors to stick closed. After 
the doors were opened, seals were so 
hard the doors couldn’t be closed. 


Write to 
Dept. 1008a for 


information 


first in 


siticones 





Silastic®, the Dow Corning silicone 
rubber, was used to replace the seals 
for the large cargo and passenger 
doors. Results: no sticking closed, 
no jamming open . . . Silastic main- 
tains a positive seal at all altitudes 
despite the wide variations in tem- 
peratures encountered. 


Dow Corning CORPORATION 
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Monitored TV picture tele- 
metered from F-104 chase 
plane by TAPCO system at 
the Air Force William Tell 
weapons meet. 








Ground-based Receiver 


Tapco true FM video telemetry systems are built around 
an exclusive TAPCO circuit design. They utilize a unique 
system of signal synthesis which combines the advantages 
of wide-deviation FM modulation with the high-frequency 
stability of crystal-controlled equipment. The airborne 
transmitter is of compact modular design, allowing a 
wide choice of module components, and minimum 
problems of system integration. 


APPLICATIONS 

TAPco video telemetry systems are ideal for applications 
requiring extremely stable picture transmission and recep- 
tion. Operation over distances from one to 500 miles is 
not unusual. These systems are now ready for application 
to manned aircraft, drones, missiles, satellites, balloons, 


TAPCO GROUP EXPORT REPRESENTATIVE 
American Avitron Inc., Mamaroneck, New York 
Advanced engineering projects at TAPCO 
offer excellent career opportunities for 
qualified engineers and scientists. Write 
Supervisor of Personnel. 


TRW 








DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES | 


| ODI...” 


space stations, and tanks, trucks, and bulldozers operated 
remotely in nuclear or other hazardous environments. 


PERFORMANCE 
Video Band Width: Up to 10 megacycles 
Frequency Stability: Transmitter—0.01%. 
Receiver—0.001 %. 
Power Output: From | to 30 watts. 
Output Frequency: 800-900 megacycles. 


COMPLETE SYSTEMS 

TRW can provide complete or partial telemetry systems, 
including transmitters, receivers, antennas, and the video 
camera and terminal equipment. Considerable system flex- 
ibility is allowed by the widé range of component choices. 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


DEPT. AW-2860, CLEVELAND 17, OHIO 











into 


- 
ae 


> Fas 
dio C 
four 

whicl 
micrc 
week’ 
Conv 
three 
switcl 
galliu 
The 

peak 

swing 
and 

swing 
mv. t 
of op 
switch 
accorc 
etchin 
juncti 
itv. te 
diode: 
from 

rials J 


> > Des: 


ies in 
tain: 
engine 
orator’ 


and pa 


AVIAT 


— 


ise 
al 
ell 











Jeo 
ex- 
"eS. 





——— 





ES 





ducting basic investigations of magneto- 
hydrodynamics of liquids and gases in 
the hope that these techniques can be 
harnessed to generate electricity. A 
plasma generator would have no moving 
parts, producing electricity directly from 
interaction of plasma and electric or 
electromagnetic fields. Plasma could be 
produced by a nuclear reactor. Such a 
system could produce large amounts of 
power at a favorable output-to-weight 
ratio and be reliable and longlived. 

Considerable additional research and 
knowledge is needed before plasma gen- 
erators become an operating reality. 
WADD spokesmen estimate that this 
might require another decade. 

Meanwhile, WADD is evaluating 
proposals from half a dozen companies 
for plasma generator study programs 
and hopes to award one or more con- 
tracts soon. 

Wright Air Development Division 
also is negotiating a contract for investi- 
gating ways to convert microwave energy 
directly into electricity. Last year Rav- 
theon received an Air Force contract for 
feasibility investigation of an unmanned 
helicopter powered by microwave energy 
beamed up from the earth. 

Microwave energy was to be con- 
verted to heat, a comparatively inefh- 
cient conversion process. WADD now 
seeks techniques for direct conversion 
into electricity. 


a 
FILTER CENTER = 
————— 
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> Fast Switching Tunnel Diodes—Ra- 
dio Corp. of America will demonstrate 
four tvpes of tunnel diodes, two of 
which are capable of fractional milli- 
microsecond switching times, at this 
week’s Western Electronics Show and 
Convention (WESCON). One of 
three germanium units has claimed 
switching time of 0.1 nanosecond, a 
gallium arsenide diode 0.2 nanosecond. 
Ihe germanium diodes have _ typical 
peak to valley ratios of 11:1, voltage 


wings of 50 mv. to 4 v. and pass 5, 20 


md 50 ma., respectively. Voltage 
wing for gallium arsenide unit is 120 
my. to 1.2 v. All diodes are capable 


of operation over —65 to 150C. High 
witching speeds are made _ possible, 
iccording to RCA, by an electrolvtic 
etching process which reduces the 
junction to one mil and junction capac 
ty to less than 10 picofarads. ‘The 
diodes are in production and available 
fom RCA Semiconductor and Mate- 
nals Division, Somerville, N. J. 


> Designing Low-Noise Systems—‘“Top- 
its in Noise,” a 54-page booklet con- 
taming a series of articles written by 
engineers at Airborne Instruments Lab- 
oratory on the topics of‘low-noise Maset 
and parametric amplifier systems, will be 
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distributed to engineers at this week's 
Western Electronics Show and Conven- 
tion (WESCON). Most of the articles 
are reprints from professional journals 
but others were written expressly for 
this booklet. Readers interested in ob- 
taining the booklet free of charge should 
write to H. Hechtman, Airborne Instru 
ments Laboratory, Deer Park, N. Y 


P Widening Semiconductor Interests— 
Fairchild Semiconductor Corp. acquired 
one third interest in SGS (Societa Gen- 
erale Semiconduttori), Milan, Italy, a 
manufacturer of germanium alloy junc- 
tion transistors, silicon diodes, gold 


Cracks, finer than _hairlines, 
sometimes form around spark 
plug inserts. Most of them are 
invisible to the naked eye at 
overhaul. But cracks grow as 
the cylinder ages in service. 
And a cracked cylinder means 
a field change knocking the 
stuffing out of your operating 
hour cost. 


This cylinder has been heated 
in caustic soda; neutralized in 
nitric acid. Any cracks present 
—even the finest—stand out 
as fine black lines. The Airwork 
inspector now examines the 
area around each spark plug 


CORPORATION 





Millville, New Jersey 


= 
NEWARK MIAMI NEW YORK 


ATLANTA 


silicon rectifiers for 
ve reportedly gives 
rmanium semicon- 
| line which it does 
enables the 
firm to market 
ind diodes in 


thirds of SGS are 


bonded diodes an 
past 18 months. M 
I‘airchild entree t 
ductor capability 
not now have 
Mountain View, ( f 
its silicon transist 
Europe. Other sing 
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owned by original founders, Olivetti 
and Telettra. 
> Time-Shared Flight Instruments— 


program aimed at 
compressing cock ane] area required 
for instruments t izh use of time- 
shared displays ing sponsored by 


~ 


Exploratory resea 





He’s Spotting Premature Removals 


insert carefully ... using a 20 
power binocular microscope. 
He makes sure this cylinder 
will run through the entire 
operating life cycle without 
failure. 


He is saving you money... 
applying one more Airwork 
test to make sure that the en- 
gine you get will deliver max- 
imum, trouble-free service life. 
This is only one more reason 
why, in the long run, you al- 
Ways save money with an 
Airwork Overhaul. 

For complete details, call your 
nearest branch. 


BRANCHES IN 


CLEVELAND 
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Wright Air Development 
Under WADD contract, Waldorf In 
struments is developing a servo-driven 
indicator in which pilot can select in- 
formation to be displayed, connecting 
indicator to appropriate sensor and 
moving corresponding scale into view. 
Another WWADD program with Cleve- 
land Pneumatic Industries uses three 
direct-indicating miniature instruments 
anv one of which can be selected bv 
pilot for viewing through optical ar- 
rangement. 

Big Brother Is Watching—New Ca 
noga Park facility of Thompson Ramo 
Wooldridge will employ master control 
panel which will continuously monitor 
and indicate when a door that should 
be locked is open, fire valves are in- 
operative, an overheated computer or 
other such danger/hazard situations 
throughout the plant. System, devel- 
oped by Teletronics Security Systems, 
Inc., and TRW, will monitor 1,250 
potential trouble-spots. Roving securits 
men will be directed to the trouble 
spot by a flashing light in one of a 
series of wall-boxes located throughout 
the building and will obtain instructions 
from central control center by means 
of portable phone plugged into the box. 
Closed-circuit television cameras also 
will be used to permit monitoring of 
classified areas. 

PSigned On The Dotted Line—Major 
contract awards recently announced bv 
avionics manufacturers include: 

¢ Dynamics Corp. of America, $1 mil- 
lion in contracts from Bendix Radio 
for long-range radar tracking system 
to be used to track Project Mercury 
space capsule at- distances out to 700 
mi. Radars will be set up in Bermuda, 
Grand Canary Island, Australia, Hawaii, 
Mexico and Texas. 

*The Siegler Corp., Hallamore Elec- 
tronics Division, $90,000 contract from 
the Martin Co. for closed-circuit tele- 
vision system to monitor launchings of 
Titan ballistic missiles from  under- 
ground silos at Vandenberg AFB. 
*Packard Bell Electronics Corp., Los 
Angeles, contract to manufacture IFF 
identification friend or foe) equip- 
ments for West Germany. Company 
will also supply engineering personnel 
to perform installation in West Ger 
many. 

*Fairchild Camera & Instrument 
Corp., $2.8 million award for devel- 
opment of advanced photogrammetric 
photo mapping system from Rome Air 
Development Center. System will an- 
alyze aerial photographs and _ provide 
topographical charts of areas covered by 
photos. 

*International Resistance Corp., $1.7 
million contract to develop and test 
high reliability metal film resistors for 
use in Minuteman ballistic missile guid- 
ance system. Contract is from North 
American Autonetics. 
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High-temperature 
motor requirements? 


New Airborne 
HM420 Type is 
operational to GOO°F 


Newest in Airborne’s line of special 
motors, the HM420 Type is de- 
signed for an ambient temperature 
range of —65° to +600°F. Origi- 
nally developed for the compo- 
nentry of a Mach 3 aircraft, it is 
now offered to the electronics indus- 
try in general — both for its par- 
ticular characteristics and as an 
indication of Airborne capabilities 
in the high-temperature motor field. 
Iri basic design the HM420 is sim- 
ilar to motors built to operate at 
maximum temperatures up to 
250°F. In materials of construction 
it is radically different. Ordinary 
copper wire windings, for example, 
oxidize and deteriorate above 
400°F, and standard wire insula- 
tion coatings have negligible life 
at 600°F. Thus nickel-clad copper 
wire is used, insulated with glass 
impregnated with a specially devel- 
oped high-temperature additive. 
Analogous problems have been 
solved in the case of bearing 
material, stator plating, soldering, 
etc. — to assure utmost reliability 
at elevated operating temperatures. 
Whatever your needs in special 
motors — a-c or d-c — Airborne 
offers capabilities to meet a wide 
variety of design requirements, 
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° A 2 oo ' 4. 
° 2000 4000 6000 8000 10000 12900 
MOTOR SPEED (R.P mM) 


General Engineering Data — Airborne 
HM420 Type High-Temperature Motor 


Rated Voltage and Frequency: 115/200 
volt, 3 phase, 400 cycle induction motor 


Life: 20 hr. minimum @ +600°F, plus 
380 hr. @ +100°F 

Altitude: Sea level to 125,000 ft. 

Envelope: 2 in. diameter, 4 in. long 

Heat Shock: 150°F/mir 

Rated Speed: 12,000 r; 

Rated Hp. .050 

Duty Cycle: 1 min. on min. off 

Weight: 1.75 |b. max 


particularly where weight and bulk 
are critical factors. Write or phone 
any of our ojlices. New Product 
Bulletin PS-8A ivailable on 


request. 
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Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY «= 


Offices in Los Angeles and Dallas 








Douglas is: 
construction 
foreman 

on the longest 
road in 


im alsmbbebaiis) uals) 


Revolutionary new 
“pathway” concept lets 
the operator “drive down 
the street” to anywhere— 
promises major 

civilian benefits 


Six years ago, recognizing that 
development of advanced vehicles 
was outpacing man’s ability to 
control them, the Military assigned 
Douglas the job of doing something 
basic about simplifying instruments, 

This project evolved into ANIP 
(Army-Navy Instrumentation 
Program) with Douglas coordinating 
the efforts of a highly-specialized 
industry team. 

Result has been a remarkable 
control panel design —a visual 
highway down which the operator 
drives his aircraft, spaceliner, 
submarine, tank or ship with perfect 
confidence, even when visibility 
is zero. Also provided is a 
topographical map which gives him 
visual current information on his 
position and the reach of 


| his fuel supply. 


Civilian application of this new 
concept could well extend to ships, 
airliners and even trucks and 
cars which will drive themselves 
down this “electronic road.” 

ANIP is another demonstration 
of how Douglas imaginative 
thinking and practical know-how 
lead the way in today’s technology. 


DOUGLAS 


MISSILE AND SPACE SYSTEMS e 
MILITARY AIRCRAFT e DC-8 JETLINERS © 
TRANSPORT AIRCRAFT « AIRCOMB® e 
GROUND SUPPORT EQUIPMENT 
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ELECTRONIC near miss scoring system and reflector of tow target are shown above. Up to four flares can be fired from tail (right). 
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Infrared Tow Target Scores Near Misses 


Air-to-air missile tow targets capable 
of automatically scoring near misses 
within specific radii are under evalua- 
tion at the Air Force’s Target Develop 
ment Laboratory, Eglin AFB, Fla. ‘The 
targets incorporate radar corner reflec- 
tors and flares to attract both radar and 
infrared seeking missiles. 

The electronic scoring system, de- 
veloped by the Target Development 
Laboratory at Eglin, with the assistance 
of Radiation, Inc., Melbourne, Fla., 
detects near misses within either 15 or 
30 ft. radii. These radii represent “kill” 
zones, depending on missile payload. 
The scoring system is said to permit 
more thorough determination of aim- 
ing accuracy as well as the missile 
guidance system. 


Plastic Fins 


lhe TDU-6/B target is towed up to 
several miles behind the tow aircraft. 
The 50 Ib. target is constructed from 
pressed fiber board with foam plastic 
stabilization fins. The corner reflector, 
mounted in the center of the target, 
produces an aircraft size radar cross- 
section for interception by radar seek- 
ing missiles. I’lares, mounted in the tail 
of the target, provide a heat source for 
infrared homing missiles. 

Command signals to ignite the flares 
are transmitted by the intercepting air- 
craft. 


Automatic Scoring 


Sensor for the automatic scoring sys- 
tem consists of a cavity oscillator 
mounted in the tail section of the 
target. Changes in antenna radiation 
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resistance caused by reflections from a 
passing missile causes the sensor, op 
erating at 1,680 mc., to produce a sig 
nal across its cathode resistor. Ampli- 
fied by an audio amplifier, the signal is 
rectified and used to trigger a monosta 
ble multivibrator, which operates a_ re 
lay for 3 sec. The relay applies power: 
to an AM (600 cps.) 1.5 watt transmit 
ter. 

The relay also operates a temporary 
antenna changeover relay which trans 


for the flare fir- 
mitter. The re- 
transmitted to 


fers the antenna us 
ing receiver to a { 
sulting tone signa 
ground stations and to the intercepter 
aircraft firing th to-air missiles to 
indicate a miss witl the preset radii 
of 15 or 30 ft. The flare firing receiver 
operates at all tin except when a 


scoring signal is present. The received 
signal (pulse modulated at 1,020 cps.) 
operates a stepping 1 lay to fire one, 


two or four flares. 





SENSOR for automatic scoring is mounted in tail section, as are flares for infrared homing. 
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COMPLETE NUMERICAL CONTROL SERVICE FROM ROHR. Rohr Aircraft Corporation has established a complete, 


in-plant Numerical Control Department, offering a full range of services that can be tailored to any requirement. If you use 
numerically controlled machine tools, or recognize the method’s superiority, this new service will interest you. 

Rohr can provide complete service—tool planning, tool manufacture, part programming, computer processing, tape 
or card preparation, final part machining—or any part of the service separately. 

If you own a machine, for example, Rohr will produce tape or card media from your plans. Or you may need to 
employ only computer or director service. Whatever your numerical control needs, this fully flexibie service can meet them. 

Rohr’s recognized leadership in the use of numerically controlled machine tools and in programming stems from an 
early realization of the method’s potential in production of uniform, close-tolerance parts. Studies began more than a decade ago 
—years before the first machines were built. Today, Rohr’s complete facilities, practical experience, and highly trained staff 


combine to provide an unparalleled capability in numerical control. 


A new brochure describes Rohr’s numerical control services in detail. 


Write Mr. A. R. Campbell, Sales Manager, Rohr Aircraft Corporation, Chula Vista, California. 





WORLD'S LARGEST PRODUCER OF COMPONENTS FOR FLIGHT * CHULA VISTA AND RIVERSIDE, CALIFORNIA 
AIRCRAFT CORPORATION 
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CAB Accident Investigation Report: 





Dynamite Caused National DC-6B Crash 


At approximately 0238 EST Jan. 6, 1960, 
g National Airlines DC-6B crashed in a 
field approximately 14 mi. northwest of 
Bolivia, N. C. All 29 passengers and the 
crew of five were killed (AW Jan. 11, p. 


34). 

Flight 2511 of Jan. 5, 1960, departed 
New York International (Idlewild) Airport 
at 2334 on an IFR clearance scheduled as 
a nonstop flight to Miami, Fla. The flight 
roceeded routinely in accordance with its 
fight plan until shortly after passing Wil- 
mington, N. C. 

At 0231 Flight 2511 contacted the com- 
pany radio station at Wilmington while over 
Carolina Beach at 18,000 ft. and trans- 
mitted a routine progress report. Shortly 
after the completion of this radio contact a 
dynamite explosion occurred in the passen- 
ger cabin. Following this explosion the air 
craft entered a wide descending right turn 
and crashed 14 mi. northwest of Bolivia at 
0238 some 16 mi. west of its intended 
fight path. 

No reference is made in this report con 
ceming the placing of the dynamite aboard 
the aircraft or of the person or persons re 
sponsible for its detonation. The malicious 
destruction of an aircraft is a federal crime. 
After the Board’s determination that such 
was involved, the criminal aspects of this 
accident were referred to the Department 
of Justice through its Federal Bureau of In- 
vestigation (AW Aug. 8, p. 54). 


Replacement Aircraft 


Flight 2511 of Jan. 5, 1960, was one of 
two aircraft used as replacements for Flight 
601, which was scheduled as a nonstop 
Boeing 707 jet flight to depart Idlewild at 
2115,’ utilizing Pan American _ aircraft 
N710PA under a lease agreement. 

Owing to the late arrival of N 710PA 
fom Miami, the flight was rescheduled to 
depart at 2215. During the turnaround 
inspection on N 710PA it was discovered 
that the copilot’s No. 3 aft window was 
cracked and would require replacement 
Since it was estimated that the replacement 
time would be about 8 hr., a National Lock 
heed Electra, N 5003K, and a National 
Douglas DC-6B, N 8225H, were substi 
tuted. 


Passenger Arrival 


Passengers originally ticketed on Flight 
601 were enplaned on a first-come, first- 
served basis on the Electra and then the 
DC-6. Seventy-six passengers boarded the 
Electra, which departed New York Interna- 


tional Airport at 2334. The remaining 29 
passengers boarded the DC-6B which left 
the terminal at 2334. The flight plan filed 


by Capt. Southard requested routing as fol- 
lows: radar vectoring to Covle VOR, V-1 air- 
way to Wilmington, N. C., control 1150 to 
West Palm Beach, Fla., and V-3 airway to 
Miami, F'la., requesting an altitude of 
18.000 ft. 

Following receipt of taxi clearance, flight 


Dit 
‘All times herein are Eastern Standard 
based on the 24-hr. clock. 


2511 taxied to Runway 31 left. Flight 2511 
then received the following clearance from 
Idlewild clearance delivery on 121.6 mc., 
“National twenty-five eleven ATC clears you 
to the Wolf intersection via Idlewild radio 
beacon, Idlewild VOR one three zero radial, 
Victor sixteen, cross Wolf at, and maintain 
three thousand, cross Idlewild radio beacon 
at two thousand.” The clearance was read 
back by Flight 2511 and acknowledged. 
The flight then contacted Idlewild tower 
on 119.1 mce., and was cleared for takeoff 
After takeoff Flight 2511 contacted depar- 
ture control and was radar vectored to Vic 
tor 16 airway and then contacted New York 
Center on 124.1 mc., which radar vectored 
the flight to a position 6 mi. east of Point 
Pleasant and cleared it to navigate direct 
to Coyle VOR. During the departure the 
flight was given successively higher altitudes 
and reported over Coyle at 16,000 ft. New 
York Center then cleared the flight to 


18,000 ft.. which requested flight 
plan altitude. 
Flight 2511 pr in a routine man- 
flight plan and 
to Washington Cen- 
ton, N. C., VOR at 
iting Azalea inter- 
teway intersection as 


ner im accordan C 
clearance, and report 
ter over the Wilm 
0227, 18,000. ft., 
section at 0302 and 
the next reporting px 


Radio Contacts 


During the flight Idlewild in ad- 
dition to the com ution contacts with 
FAA centers, Flight 2511 maintained con- 
tact with National nes company radio 
stations located at I vild, Washington, 
and Wilmington practice of the 
company to have ts make their po- 
sition reports to AK 

At 0213 Flight 
with the company 


stablished contact 
it Wilmington on 
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PARTS of wreckage and one body were found near Kure Beach, 16 


mi. east of Bolivia. 





GENERAL ELECTRIC contributes to another space technology ‘‘first” 


First Space Vehicle 
Recovered From Orbit 


GENERAL ELECTRIC MISSILE AND SPACE VEHICLE DEPARTMENT RE-ENTRY VEHICLE ABOARD 
USAF DISCOVERER/AGENA SATELLITE RETURNS TO EARTH AFTER ‘4 MILLION MILE TRIP 


When man enters space, his survival will MSVD was able to utilize its years of re 
depend upon how well scientists have been entry/recovery vehicle experience to help 

able to anticipate the human and mechanical make this satellite re-entry and recovery 
factors involved in space flight. The U.S. possible. 180A 

Air Force’s recent successful DISCOVERER 

Program Agena Satellite flight has made an 

important contribution in this area. Infor- 

mation gained from instrumentation in this 

first successful recovery of the Agena’s re- 

entry capsule is now being analyzed. It will 

provide the U.S. with vital facts applicable 

to designing vehicles for manned space flight 

and successfully recovering them. 

General Electric’s Missile and Space Vehicle 

Department, in Philadelphia, Pa., designed, 

developed and built DISCOVERER Program 

re-entry /recovery vehicle which housed the 

vital instrumentation package. MSVD has also 

developed and built the animal life support 

system which will be carried in the recoverable 

capsule on future Discoverer/Agena satellite 

on. DISCOVERER/AGENA WAS LAUNCHED FROM CALI- 
Working as a subcontractor to Lockheed’s FORNIA and orbited Earth seventeen times at altitudes from 
Missile and Space Division, Discoverer Pro- 161 to 436 miles before its re-entry vehicle was ejected and 
gram system manager and prime contractor, returned to Earth near Hawaii. 


‘ 
. 4 


1 RE-ENTRY/RECOVERY VEHICLE @ APPROXIMATELY 82 MILES ABOVE SB ONCE IN ORBIT OVER THE POLES 

AND FAIRING ARE MATED TO EARTH, THOR booster separates and OF EARTH, Lockheed Agena is kept 
AGENA SATELLITE AND THOR booster Lockheed Agena integral engine starts to give stabilized through its 17 Earth orbits by 
at Vandenberg Air Force Base in Calif. satellite final thrust into orbit. internal control systems. 


MISSILE AND SPACE VEHICLE DEPARTMENT OF THE DEFENSE ELECTRONICS DIVISION 
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USAF 6594th TEST WING (SATELLITE) RECOVERY SQUADRON C-119'S followed radio signals from G-E developed and built Discoverer recovery 
vehicle until it was visually sighted. A heliocopter from the U.S. Haiti Victory made the recovery about 330 miles northwest of Honolulu. 


@ G. E. RE-ENTRY VEHICLE IS EJECTED B> ORBIT-EJECTION sub-system on rear o & IN THE EARTH'S ATMOSPHERE, 
from nose of Discoverer/Agena sat- re-entry vehicle has event prog ners, after re-entry, the vehicle's heat 
ellite which has been re-oriented in orbit, power supplies, retro rocket, and ntrol protection shield falls away; parachute 
tilting 60 degrees toward-Earth. devices. After ejecting the re-entry vehicle opens at 50,000 feet for slow descent. 
from orbit, the ejection unit is separated Radio beacons, blinking lights are actuated. 


GENERAL @@ ELECTRIC 


Philadelphia, Pennsylvania 





AIRESEARCH designs, develops 
manufactures and tests a complete line 
of cryogenic valves and controls in indi 
vidual packages or complete systems for 
missiles, space vehicles and related 
ground support equipment 

The superior reliability of AiResearch 
cryogenic systems and components is 
backed up by more than 20 years of 
experience as the largest producer of 
valves and controls in the aircraft and 
missile industries. This capability in 
cludes liquid and gaseous fuel 


THE 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC 


7 P: 


i 


and oxidizer components and systems 
operating at temperatures ranging from 

420°F. to more than 2000°F. 

AiResearch leadership in all of these 
fields is supported by the most complete 
cryogenic testing and manufacturing 
facilities available. All AiResearch mis 
sile components are designed and quali 
fied to meet or exceed requirements of 
military specifications. 

Inquiries should be directed to Con 
trol Systems, AiResearch Phoenix 

Division. 





1. Airborne pressure regulator and 
shutoff valves for propellant tank 

2. Airborne check valves 

3. Ground-to-missile fill and drain sys 
tems for fuels and oxidizers 

4. Airborne pressure relief regulator 
and vent valves for propellant tank. 

5. Airborne turbo-pump speed sensors. 
6. Airborne liquid propellant shutoff 
valves 

7. Ground support pressure regulator 
and shutoff valves 


CORPOR AVIG he 


AiResearch Manufacturing Divisions 


Los Angeles 45, California «+ Phoenix, Arizona 


NUCLEAR AND INDUSTRIAL APPLICATIONS 





was over Kinston at 0210, 18,000 ft., and 
estimated Wilmington at 0230, with Azalea 
as the next checkpoint. At this time the 
Wilmington operater informed the flight 
that the Wilmington altimeter setting was 
30.17 

At 0231 Flight 2511 reported to company 
radio at Wilmington as over Wilmington 
it 0227, at 18,000 ft., estimating Azalea at 
302, with Gateway as the next checkpoint. 
The flight reported that at the time of this 
radio contact they were over the Carolina 
Beach radio beacon (an “H”’ facility which 
is located 16 naut. mi. from the Wilmington 
VOR on a heading of 200 deg.), that the 
flight had been on instruments to Cofield 
VOR). then in and out of the clouds, and 
was now on top for the first time. The 
company radio operator logged the time of 
the termination of this message as 0231 
his was the last contact with National 
Flight 2511 

At approximately 0700, a ane call 
was received by the National Airlines radio 
operator from a Richard Randolph of 
Bolivia, N. C., advising that there was air 
plane wreckage in the ficld near his house 
14 mi. northwest of Bolivia 

This wreckage was later identified as that 
of N 8229H 

Initial examination of the main wreckage 
ene showed that the major postion of the 
aircraft was scattered over a large area in 
the vicinity of Bolivia, N. C. In addition, 
reports were received of wreckage being 
located at Kure Beach, approximately 16 
mi, cast of the Bolivia site 

It was apparent from the initial examina 
tion at the scene that a sizable portion of 
the fuselage was missing and as a result of 
this initial examination it was evident that 
» three-dimensional reconstruction of the 
fuselage and center wing wreckage was neces 
sary to fully explore the aircraft disintegra 
tion pattern. The wreckage therefore was 
removed to a hangar at the Wilmington Air 
port where a chicken wire and wood frame 
vork was constructed, and which corre 
ponded to the contour and size of a DC-6B 
ruse lage 

All of the wreckage found at Kure Beach 
vas found to be from the fuselage or from 
tructure attached to the fuselage There 
vere two relatively large sections of the 
fuselage sidewall structure from the right 
ide just aft of the lavatory, and two sections 
f interior hatrack structure fiom the same 
irca. Also found at the Kure Beach area 
vas a section of the wing fillet structure 
which attaches to the fuselage directly be 
w the hydraulic compartment area, a 
ection of the right sidewall of the hydraulic 
ompartment, three of the four cabin oxy 
gen bottles and one tnple seat unit. Other 
pieces found at Kure Beach included pieces 
f fuselage frame portions of Plexiglas from 
abin windows, pillows, seat cushions, win 
dow curtains, the right ice light, a lifejacket, 
yieces of the night lavatory door and aft 
partition 

Examination of the aircraft structure and 
wreckage distribution indicated that an 
in-flight disintegration of the aircraft had 
occurred, which initiated at a point in the 
fuselage near the leading edge of the right 
ving on the right side of the passenger 
abin. The portions of wreckage recovered 
in the Kure Beach area were all from this 
general location 

After the fuselage wreckage was positioned 
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NEW HYBRID ROCKET: 
DEPENDABILITY AND CONTROL 


Rocket thrust control—vital for space 
applications—has been demonstrated 
by a “hybrid” motor development with 
control from near-zero to full power. 

Thirty-two motors have been built 
and fired successfully in a cooperative 
effort by Grand Central Rocket Co. and 
The Marquardt Corporation entirely 
on company funds. 

The ‘“‘hybrid”’ consists of a solid pro- 
pellant fuel, deficient in oxidizing 
agent, and a liquid oxidizer under pres- 
sure, which is sprayed upon the solid 
material. Ignition is hypergolic. By 
modulating this oxidizer flow from zero 
to 100%, thrust can be varied over a 
wide range. 

The hybrid provides the advantage 
of thrust modulation while retaining 
the important attributes of reliability, 
simplicity and lower cost inherent in a 
solid propellant motor. 

This significant development may 
soon be used for orbital corrrection 
motors, retro-rockets for soft lunar 
landings, and to provide the limited 
and variable ‘‘g”’ forces required for 


space operation with human payloads. 


Positions open for chemists, engineers 
and solid rocket production specialists. 


eeans tin hl ee ce. 


P.O. Box 111 Telephone - PYromid 3-2211 























_ (Hydrogen, 
. 
- Peroxitle 
) Sure, we at Becco know all the advantages of our high-strength 


has : met et Hydrogen Peroxide—and so do our customers. But we wanted a 
way to tell a lot more people—so we asked GE if they would give 
you their comments on our H.0,. Here’s what they said: 


iii “1. Becco has met all our delivery requirements for hydrogen 
rs | peroxide regardless of the size of the order. : 


i ‘“2. Deliveries have never failed to meet our specifications. 
“3. The hydrogen peroxide delivered has met all performance 
performance “ requirements. Our decomposers have never failed due to trace 
a} elements in the peroxide. Our decomposers have run 67,000 
seconds at a fuel rate in excess of two pounds per second with- 

out malfunction. 


er ee | ig ” 
requireme : r “4. Storage requirements have been exceeded in all cases.” 


A few more facts: Becco H;,0; is a stable liquid over a wide 
range of temperatures. Its high density reduces space require- 
ments per unit weight. Its ease of catalytic and thermal de- 
composition makes for simple and reliable systems. 


Write today for our theoretical performance chart and supporting 
data, as well as technica! bulletins describing the propellant char- 
acteristics and storability of anhydrous H.0,. Address: Dept. AW-9. 


BECCO & BECCO/ BECCO & 


BECCO CHEMICAL DIVISION 
Station B, Buffalo, New York 


FMC CHEMICALS INCLUDE: BECCO Peroxygen Chemicals * WESTVACO 

“Amo CHAMICAL Phosphates, Barium and Magnesium Chemicals * WESTVACO Alkalis, 

; . Chlorinated Chemicals and Carbon Bisulfide * NIAGARA Insecticides, 
. FOOD MACHINERY AND . Fungicides and Industrial Sulphur * OHIO-APEX Plasticizers and 
CHEMICAL CORPORATION Chemicals *« FAIRFIELD Pesticide Compounds and Organic Chemicals 








on the mockup, it was found that approxi 
mately 90% of the fuselage plating or skin 
had been recovered and identified. Mos: 
of the missing pieces of the fuselage appar 
ently came from an irregular-edged, triangu 
lar-shaped area above and extending forward 
from the leading edge of the wing on the 
right side of the fuselage. Numerous small 
fragments of upper fuselage shell structure 
from this triangular area, totaling about 20 
sq. ft. of surface were found, and identified, 
yut their small size prevented their being 
positively located within this area 

A portion of fuselage between stations 238 
ind 260 was found to contain some 13 pro 
peller cuts. All of these cuts were staggered 
ind were positioned progressively forward 
1s they progressed upward. The lowest cut, 
vhich was at station 25 between stringers 
17 and 18, distinctly showed marks indi 
ative of high-speed feathering of the metal, 
nd it was evident that subsequent to the 
initial fuselage failure this portion was forced 
out and into the No. 3 propeller plane 

The fuselage flooring was relatively intact 
xcept for a missing arca extending approxi 
nately 50 in. inboard from the right side 
f the fuselage and extending forward from 
station 410 about 14 in 
of flooring comprised the flooring between 
cat rows No. 6 and No The edges of 
the flooring adjacent to the area 

re irregular and extensively deformed. Five 
adjacent of flooring from this area 
vere recovered from the main wreckag 
irea. All of the floor carpeting between the 
seat tracks was recovered except for a por 
tion corresponding to the missing flooring 
m the nght side forward of the front spar 

The carpeting immediately forward and 
aft of the mussing area was cut and torn in 
upon X-ray examina 
ontam numerous foreign 


This missing area 


9g 
mussing 


I CCS 
pK cc 


1umerous pla and 
was found t 


vhich 


included pieces of 025 in 
ind rubber-backed nylon mate 
manufacture 
Manganese di 


found on this 


that used in the 
an airline type flight bag 
vide " re alse 
irpeting 


Cable Connections 


ables are contained 
onnect the right 
hydraulic compart 
main junction box in the cock 
a of the 
f the fuselage and adjacent 
ion of the floor. These 
damaged and had nu- 
separations and cuts, and the con- 


luits were fo be separated in numer- 


Fight heavy clectrical 
n thr onduits which 
ng junction box in th 
nt to the 


ut and which run through the are 


ables wer evercly 
mcrou 
ind te 
us plac cs 
All of the interior furnishings aft of the 
f the fuselage were examined 
debris or for evi- 
conditions. Particu- 
ar emphasis was placed on the area just 
rward of the wing since this appeared to 
the focal point of the fuselage disintegra- 
Numerous tiny pieces of wire approxi- 
Z diameter and necked down 
it cach end were found scattered throughout 
this area. D posits of sodium carbonate, 
nitrate, and complex mixtures of 
sodium-sulfur compounds were found in 
the air vent in the hatrack section from the 
cabin in the area of the 
focal force of the initial disintegration 
One of the triple seats which was in- 


lavatory areca 
tor foreign deposits or 


lence of any unusual 


thon 


mately O2> in 


sodium 


ight side of the 
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stalled in the right side of 
cabin, and which was recovered 


xplosion, and no arcing of electrical wiring 
n the hydraulic compartment area 

damag¢ All flight logs for a six-month period prior 
from that f to the accident were reviewed. Items affect- 
seats. Th ng airworthiness were cross-checked against 
the inspection supplements to determine 
wrective action 

All inspection supplements for the six- 
ionth period were studied for airworthiness 
tems such as cracks, corrosion, rigging, fuel 
leaks, seeps and/or stains. Malfunctions of 
the hydraulic system, flight surfaces, cabin 
heater system, air conditioning, and pressuri 
vation system over the prev.ous six months 


exhibited 
somewhat different 
most of the other 
everely damaged and had num 
failures, and buckling of its stru 
evident were areas of both hea 
pitting of the structure and 
small indentations and 

of the seat belts was m 
portions of the upholstery mat 
the material adja 
missing portions showing a shredded 
ance. Some of the seat webbing vi 


was torn and cut; however, most 
Other Records 


ing. The bottom of this seat a 
splattered with a_ black All Airworthiness Directives, Engineering 
vas identified as manganese dioxic Orders. and Manufacturer's Service Bulletins 
Many articles and yplicable to N 8225H were reviewed for 
lage or interior ympliance and were found to be current 
vere collected and submitted for All engine records and the last overhaul 
for evidence of ex] ords were reviewed. The propeller rec 
t damag rds were researched back to the date the 
by National Air 


rash site 


numcrous 
ones Cone 


missing with 


re also reviewed 


ubstan 


portion f 
furnishings from 


xatmnination 
due or torcign bye 


received 


ous parti ot vood Aire me 
ind other obj fo 


various of th ntenor furm 


propellers were 
ind to ha | nes 

The comprehensive study of the mainte- 
ance records and maintenance history of 
N 8225H, its engines, and propellers re- 
iled no data that could be related to any 

tructural weakness or deterioration . 
Ihe Pratt and Whitney R-2800-CB16 en- 
nes installed on N 8225H sustained severe 
mpact damage and were recovered on the 
iter perimeter of the v reckage area. They 
fa re widely separated from the area which 
ntained the forward and aft fuselage sec 


abin in the area surrounding 
frame ftailu 


examination 


Wing Damage 


initia 


damag¢ Vas 


tion and fuselag 


Extensive 
the wing center 
i ompartment area; hows 
struction of 
malfunction 

ns 
Nos. 1 and 2 engine 
ttached to the left wing until ground im 
Kure Beach. Except for these tv pact, at which time they broke off. They 
the rest of the structure recovered f re recovered, severely impact damaged, 
located at th from water-filled craters approximately 1,900 
evidence of fire ft. from the forward and aft sections of the 


hydraulic assemblies remained 


enter iw structure were 


ompartment was 
site There was no 


Pe wae 


Temco Delivers First B-52H Assembly 


First aft fuselage section of the new Boeing B-52H aft-fan-powered bomber, built by 
subcontractor Temco Electronics & Missiles Co., Dallas, is seen on arrival at the Wichita, 
Kan., facility of Boeing Airplane Co., which is assembling the airplanes. First B-52H is 
scheduled to leave the production lines in Wichita in October and delivery to Strategic 
Air Command will begin early next year 
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BENDIX STARTER-GENERATOR PROVIDES 
“KICK” AND POWER FOR U. S. ARMY’S NEW “MOHAWK” 


One of the largest aircraft ever to 
enter Army service, the Grumman 
AO-1 “Mohawk” has all-weather, 
day or night observation capabilities. 

The ‘“‘ Mohawk’s”’ electrical sys- 
tem includes two Bendix starter- 
generators and regulators. During 
engine starting, the units operate as 
high torque electric motors, with 
power supplied externally. As the 
engine ignites, the units auto- 
matically shift from starter to 
generator function. 


These Bendix starter-generators 
are rated at 30V., 400 amps, with a 
speed range of 4,000-8,000 RPM, 
and meet MIL-G-6162. They are 
available with a variety of air 
spouts and have accommodations 
for QAD mounting. 

This versatile package, combin- 
ing starting and power generating 
functions, is another example of 
Bendix ability in delivering power 


requirements. Get further details: 


from RED BANK GENERAL PRODUCTS 
DEPARTMENT. 


GENERAL PRODUCTS DEPARTMENT 


“Fs Conk Division 


EATONTOWN, 


Export Soles 


NEW JERSEY 


Providencia, Burbank, 
205 E. 42nd St., 


West Coost Office: 117 E 
& Service: Bendix International, 


Calif 
New York 17, N. ¥, 


Bendix 
65 ib. ft 


dependable 


Canadian Affilicte: Aviation Electric, Lid., P. O. Box 6102, Montreal, Quebec 





Red Bank 


30837 


of starting torque at 1400 


starter generator 
RPM 


compact, and weighs only 53 Ibs 


svppiies 
i i 








fuselage and in the opposite direction from 
the locations of powerplants Nos. 3 and 4 

The Nos. 1 and 2 powerplant assemblies 
showed no evidence of fire in flight or of 
burning after impact. The accessory section 
and the nacelle structure of No. 2 engine 
did, however, show light soot deposits. 

The Nos. 3 and 4 powerplant assemblies 
were located approximately 2,150 and 2,025 
ft., respectively, from the area containing 
the forward and aft fuselage sections. These 
two powerplant assemblies had separated 
from the right wing with their nacelle struc 
tures still attached to the engine and mount 
assemblies 


Fire Damage 


No. 3 engine was fecovered in a nose 
down and inverted position in a crater ap 
proximately 4 ft deep Severe fire damage 
was found to the rear section of this engine 
inboard and outboard sections 
detached at 


The lower 


of the anti-drag cowling were 


impact and were found approximately 25 ft 


from the engine. Both these cow] sections 
were found to be moderately sooted on their 
inside surface The nacelle structure was 
severely crushed at impact. The firewall 
was ruptured at two places in the lower in 
board area as a result of impact. The ground 
fire had entered zone 3 through these open 
ings and burned part of the propeller con 
trol relay junction box. No other zone 3 
omponents were fire damaged. The firewall 
ontained no evidence of fire burning 
through the structure itself 

The outboard sections of the 
owlings remained on the engine and were 
severely fire damaged. The inboard acces 
sory cowlings were detached at impact 
They were excessively oil coated on the 
inner surfaces but showed no evidence of 
fire damage 

The No. 4 powerplant was located ap 
proximately 600 ft. southwest of the No. 3 
This powerplant was buried ap 
proximately 6 ft. in a water-filled crater and 
1s found in a nosedown and _ inverted 
This powerplant had separated 
structure attached to the 
engine mount. There was no evidence of 
fire cither prior to or after ground impact 


accessory 


engine 


position 
with its nacelle 


Ground Impact 


ll! of the powerplant and propeller as- 
evidenced severe ground impact 
Upon disassembly and inspection, 
evidence was found of internal 
operating distress, or other mal 
All of the main bearings, master 

ind other bearings were found 
and adequately lubricated 
Examination of the screens and sump 
ugs failed to reveal any evidence of any 
foreign material ontamination 

\ll of the propeller assemblies remained 
n place with their respective engines. All 
lades exhibited impact damage in varying 
egrees and two blades of the No. 3 pro- 
idenced paint smears on 
of contact with 


vernblies 
damag« 
howe cr, no 
failur 
function 
rod bearing 
to be in place 


mam 


issembly 
ide as a result 
structure 
four propeller assemblies all evi 
severe ground impact damage. Ex- 
unination of the dome assemblies, pitch 
hanging mechanisms, stop levers, barrel 
halves, and spider assemblies failed to show 
iny evidence of any malfunctions or pre- 
failures. Examination of the slip 


ck Tice d 


impact 
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SMOKE DETECTION SYSTEM... 





Pyrrolecior 


Proven by more than 30,000 flig! 
aircraft without malfunction, the 
system represents a giant step to 
Through light reflection princip yré 
see” smoke in unguarded are: 

can reach dangerous proportior 

may be corinected to one contro ; 
protection for several different t 

system. This pro 
aircraft noke det 











areas with one 


assures 100 


APPROVALS 

The smoke detection system | 
and approved to FAA, TSO, ¢ 
specifications for “smoke detect 
Pyrotector also manufacture 
detection tems for engine 
protection, certified and approv 
to FAA specifications. Write tod 
for complete details. Dept. W 
DISTRIBUTED BY: Van Duser 
Aircraft Supplies, Inc. « Mid Ce 
Airmotive Corporation and 
Pacific Airmotive Corporation 


Pyrrolecior 


t'meceonranmateaeo 














n airline and corporat: 
ctor Smoke Detection 

the safety of air travel. 
wector units actually, 

an alarm before combustion 
any as six detectors 
roviding 

nd equipment 
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Hingham Industrial Center ¢ Hingham, Mass. 





In full product 
the latest to j 
185 fine prod 


Industrial design 
with noise cont 


engineering and 
Put this expe 
fact your nea 
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SILENCE 


<=» MAXIM 


on at AMF-Beaird, Maxim Silencers are 


4 MF’s industrial family of more than 
for consumers, industry and defense. 
ers, architects and engineers concerned 
rol will find a new depth in research, 
manufacturing. facility at AMF-Beaird, 
ed team on your next project ...con- 
Maxim Silencer agent or write direct. 


THE J.B. BEAIRD COMPANY, INC, 


A Subsidiary of American Machine & Foundry Co. 
Shreveport, Louisiana 


RS Sales agentstn ell principal cities & foreign countries 








RMC-Lindsay Gauges 
Serve Them All... 


1. McDONNELL GREEN QUAIL—For systems 
check of the missile itself, two RMC-Lindsay 
gauges are used, mounted on the missile’s 
ground support trailer. 


CONVAIR B-58 HUSTLER—RMC-Lindsay 
gauges keep constant tab on various hydraulic 
accumulators, and pneumatic pod release, 
deceleration parachute, canopy, landing gear 
and brake systems. 


CONVAIR ATLAS—RMC-Lindsay gauges, 
as airborne equipment on every Atlas missile, 
must withstand shock tests of 100 Gs, vibra- 


tion tests ranging from 10 to 2,000 cps at 35 Gs 
and at ambient temperatures from —65°F 
to +275°F. 


BOEING BOMARC—Gearless RMC-Lind- 
Say pressure gauges are employed on two 
Bomarc assemblies—the ram jet full pressure 
system and the nose air pressurization system. 


CHANCE VOUGHT F8&U-1 CRUSADER 
Three RMC-Lindsay pressure gauges are 
flush-mounted in the outside skin of the 
F8U-1 for quick accurate ground checking of 
pneumatic systems. 


McDONNELL F4H PHANTOM —Twelve 
RMC-Linusay gauges are used to check 
various accumulators and emergency systems 
such as brakes, canopy, flaps, etc., and land- 
ing gear wheel struts. 





DULY 1-INCH IN SIZE, ou: 


tA a ” 
QE" a veritable giant in performance 


Many sizes and types of RMC-Lindsay Pressure Gauges are used on today’s 
aircraft, missiles and ground support equipment. The smallest model in current 
use is only l-inch in diameter. 

Here’s why the RMC-Lindsay high pressure gauge can be made so small and 
light, yet perform so spectacularly. It is a direct-drive helical bourdon coil gauge 
with pointer attached directly to the helical pressure element—completely dif- 
ferent from the usual “C’’ tube bourdon gauges. There are no linkages, gear 
trains, pivots or hair springs to cause waver, lag or wear. 

The extra resiliency of the helical coil plus direct-drive 
operation give the RMC-Lindsay gauge its exceptionally 
high resistance to the destructive forces of extreme shock 
and vibration, and make possible its extensive recycling 
capacity. The accurate endurance life of the RMC-Lindsay 
gauge is infinitely longer than that of other pressure gauge 
available today. 

The RMC-Lindsay High Pressure Gauge was specific- 
ally designed for that excellence of performance demanded 
by jet aircraft and space vehicle industries. It is built under 
the most exacting standards of any pressure gauge of its kind 

It will pay you to investigate the superior qualities 
this performance proven instrument. Write for complet 
catalog and technical specification data, or tell us yo 
requirements and we will supply the answers. 


RMC FACILITIES FOR SUBCONTRACT WORK 

Complete facilities for product development and manufacturing are available 
at RMC of California. Our engineers have proven by the performance of the 
RMC-Lindsay gauge, that they have the ability and experience necessary for 
assisting you in subcontract projects. They are experts in the field of pressure 
system components, such as gauges, valves and switches. Write, wire or phone 
RMC of California. 


ROCHESTER MFG. CO. OF CALIFORNIA 


1401-A §&. Shamrock Ave., Monrovia, Calif., Telephone ELliot 9-9317 


ROCHESTER MANUFACTURING CO., INC. 


221 Rockwood Street, Rochester 10, N. Y., Telephone BRowning 1-2020 
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WHAT WAS SINGER DOING AT CHINA LAKE? Advanced missile and rocket systems are constantly being 
developed at this important Naval Ordnance Test Station. Working in close liaison with China Lake’s research 
and development teams, Singer made a 5” diameter parabolic epoxy mirror that is being used in the telescope 
payload of a high altitude research rocket vehicle. Currently representatives of Singer Military Products Division 


are working closely with development teams at defense centers throughout the nation. SMPD is a division of 


The Singer Manufacturing Company, composed of Singer-Bridgeport, Diehl Manufacturing Company 
and HRB-Singer. 


A comprehensive brochure describing SMPD engineering and production facilities is yours for the asking. 


‘ SINGER ® 


SINGER MILITARY PRODUCTS DIVISION 
The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 
SINGER-BRIDGEPORT + DIEHL + HRB-SINGER 
°A Trademark of THE SINGER MANUFACTURING COMPANY 





ring assemblies, thrust bearings, and washers, 
ind remaining components of the propeller 
issemblies showed no indication of in 
service difficulty 
The blade shims and shim plates of the 
four propeller assemblies showed that the 
respective blade angles at ground impact 
were; 30 deg., 30 deg., 45 deg., and 34 deg 
The No. 4 propeller assembly showed light 
impact markings on the shim plates at 50 
deg. and also had heavy indentations t 
approximately 34 deg 
The No. | propeller governor was broke» 
fre its pad at impact was not 1 
1 intact. The No. 2 propeller gover 
was examined and the spzeder rack 
spring measurement wa, equivalent te 2240 
engine rpm. The No. ~  -»peller governor 
speeder rack spring + «tio. also indicated 
2,240 engine rpm. Te snceder rack spring 
in the No. 4 propeller governor was intact 
in its housing and measurement of the rack 
‘pring position indicated 2,240 engine cpm 
ilso 


Fuel System 


The fuel tank compartments in the wings 
were damaged to various degrees at impact 
The fuel tanks in the entire left wing area 
between the front and center spars were 
severely broken apart at impact. The fuel 
tank compartments in the nght inner wing 
were also severely damaged. The fuel tanks 
in the wing outboard of the No. 4 engine 
and the tanks aft of the center spars were 
severely broken apart at impact. The fuel 
tank compartments in the right inner wing 
were also severcly damaged. The fuel tanks 
in the wing outboard of No. 4 engine and 
the tanks aft of the center spar in the left 
wing were, however, relatively intact 

Examination of the fuel tank areas showed 
no fire damage prior to or after ground im- 
pact. The fuel tank structure showed no 
evidence of fuel leakage except that there 
was evidence of a heavy fuel seep at the No 
4 dump valve manifold fitting at the center 
spar aiiteent to the No. 4 nacelle. Exami 
nation of the fuel drain valves, fuel selec 
tors, and crossfeed valves showed no leak 
ige or other malfunction except for impact 
damage 


Weather 


At the time of the accident, there was 
a low pressure area centered in the Gulf of 
Mexico, with a quasi-stationary front extend 
ing eastward from this low across the 
Florida Peninsula just north of Melbourne 
and into the Atlantic. A ridge of high pres- 
sure existed on the north side of this front 
extending from the Virginia Capes westward 
through the Ohio Valley to the Central 
Plains 

Associated with the frontal structure de 
scribed above, precipitation was falling 
throughout Virginia, the Carolinas, and 
Georgia. This precipitation was mostly in 
the form of rain except for snow in northern 
ind western Virginia and western North 
Carolina 

The freezing level in the vicinity of the 
rash was between 10,000 and 12,000 ft, 
with multiple layers of clouds extending 
from below 1,000 ft. to approximately 
18,000 ft. Rain and fog existed at the acci- 
dent site. Some difficulty with engine icin 
was reported by aircraft flying in = wa’ and 
precipitation several thousand feet below 
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the cruising level of National Flight 
18,000 ft.). No difficulties because of 
would have been encountered at 15 
over eastern North Carolina, nor wer 
reported 

In view of the relatively stable upy 
conditions over the area, no significant t 
lence would have existed at 18,00( 
was any reported 

Strong west-southwesterly 
present over the accident site. At 15 
ft., the velocity would have been slightly 
excess of 100 kt. with high velocitie: 
kt. plus) reported at all altitudes betw 
18,000 and 12,000 ft. A sizable reduct 
in velocity occurred in the level betv 
12,000 and 10,000 ft. (Norfolk report 
85 kt. at 12,000 and 52 kt. at 10,000 ft 
Thereafter, the wind lua 


wind 


decreased grad 
from 10,000 ft. to the surface 

From the passenger manifest it wa 
termined that 29 passengers and a cre 
five were aboard the aircraft. Initially, t 
of the passengers’ bodies could 
located. Both of these bodies, how 
were found later; one was in the 
wreckage area, and the other was reco. 
from Snow's Marsh on the west side of t 
Cape Fear River some 16 mi. fron 
main wreckage area 

The local coroner ordered post-mortet 
examinations of the passengers and 
deemed necessary to determine the 


of death of cach 


Foreign Particles 


The body recovered from Snow's Mi 
was identified as that of Mr. Julian A. F: 
The autopsy conducted on the body of 
Frank showed extensive avulsion (tear 
away) of the lower extremities, and X-ra 
showed numerous foreign objects to b 
bedded in its tissue. In view of the nat 
of the injuries to Mr. Frank, it was « 
mined that furthur examination of the 
was necessary to assure complete document 
tion of the injuries sustained. Accordi 
a second examination of the body 
many additional foreign particles imt 
in the body and further document 
injuries sustained by this body 


Some of the more significant facts deter 


mined during the examination of 
Frank’s body are as follows: 

1. Irregular erythematous redd 
areas of skin on the face 

Dislocation of the right humerus 

out apparent fracture 
3. Fragments of steel-colored wit 
bedded in the superficial flexor mus 
the right forearm 

4. Partial avulsion of soft tissu 
right thumb, index finger, and middle fi 
with partial denuding of skin of the { 
and palmar surface of the hand 

5. The left hand was extensively 
lated, with multiple skin laceration 
absence of the distal portions of all fing 

6. A small piece of brass was found 
bedded in the muscle mass below th 
elbow 

Left fibula missing 2d left tibia 

putated at lower third. Extensive mutilat 
and fragmentation of muscle 
fested by tears in a longitudinal dire 
with the loss of much skin. 

8. Right tibia amputated a few inc 
below the condyles at the knee and 
fibula amputated below its head. Below 


tissuc 


Mr 


ipper fifth of the thigh posteriorly, and be 
low the lower thigh anteriorly, there was 
mutilation of the muscles similar to that 
found in the left lower extremity 

9. X-ray examination revealed small 
ypaque particles in the right wrist. These 
vere found to be wire particles similar to 
those found in the right thigh 


Microscopic Examination 


Miscroscopic examination of the body 
tissues revealed other significant facts: 

|. The right hand was found to have con 
entrated blackened areas which were also 
present on the fingers and wrist. The black 
ned areas consisted of granular particles of 
varying size and shape. The right palm had 
many particles imbedded in or attached to 
the epidermis 

The right anterior surface of the fore- 

arm had heavy deposits scattered over the 
urface which were similar to powder resi- 
dues from a gunshot at close range both 
from microscopic character of the deposit 
and the way in which the particles were 
ittached to the epidermis 

3. Several areas on the right arm just 
ibove the wrist were darkened but were not 
imilar to the carbon black of the outer 
areas. These areas were reddish-black, similar 
to an abrasion, but the epidermis was intact. 
The skin was toughened in these areas sug- 
gesting coagulation of the protein material. 

+. Microscopic examination of the frac- 
tures of the fingers of the right hand 
showed splinters of bone in random direc 
tions to the main shaft. There were several 
areas of split bone with osseous strands 
bridging the separate bone sections. 
5. Microscopic examination of the right 
hand revealed numerous fibers adhering to 
the surface and imbedded in the tissue. One 
fiber was observed protruding from the 
epidermis like a growing hair. The surround- 
ing tissue was relatively free of foreign mat- 
ter. Upon pulling the single fiber a whole 
bundle about 2 mm. in diameter emerged 
from under the skin. The epidermis then 
retracted leaving a pinpoint hole with an 
inderlying pocket lined with clean sub- 
itaneous tissue. 


FBI Probe 


The foreign particles removed from the 
tissues of the body of Mr. Frank were 
nostly quite small in size but included one 
bjiect 7.2 cm. in diameter. The majority of 
these particles were examined in the labora- 
tories of the Federal Bureau of Investigation 

Some of the most significant particles 
ncluded 

1. Small metal wires .025 in 
mbedded in the right wrist 

2. A small piece of brass was found in the 
ft. forearm, several pale greenish-brown 
threads about 10 cm. long, and also some 
balled-up fine fibers 

3. From the right knee, thigh, and hip 

r 20 separate items were removed. These 
icluded, wires, fibers, and a number of 
ther different colored materials not identi 
n d 

4. From deep within the left leg, five 
mall items were removed. In addition two 
pieces of a woman’s hat ornament were 
found in the muscle tissue of this left leg 
One was circular in shape 1.4 cm. in diam- 
ter and 1 mm. thick; the other was 7.2 
m. in diameter and 1 mm 


thick. Both 


diameter, 
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“How much is enough for advertising?” 


JOHN R. SARGENT, partner in the nationally-known “Good sales management generally knows the crucial 
management consultant firm of Cresap, McCormick sales problems faced by each one of its products. 
and Paget, points the way toward solution of one of Through good advertising advice plus experience, trial 
and error, and some judicious advertising testing, sales 
management also can come to have a good under- 
standing of what advertising can and cannot do 


top management's knottiest problems. 


*“*At the same time, sales management should be sure 
to take a careful look at what each of the other sales 
producing factors are supposed to be doing. 


“If ali these elements of the sales plan are carefully eval- 
uated, and the key assumptions are checked regularly, 
you're off to a strong start in making sure that your 
advertising appropriations are neither so high as to be 
wasteful, nor so low as to penalize your marketing 
effort.” 


ASSOCIATION OF INDUSTRIAL ADVERTISERS 


271 madison avenue « new york 16, n. y. « telephone murray hill 5-8921 


An organization of over 4000 members engaged in the advertising and marketing of industrial products, with local chapters in ALaany, BaLTimMone, Boston, Burra.o, 
Cuicaco, CLEVELAND, CoL_umsBus, Daiias, Denver, Derrorr, Hamicton, Ont., Hartrorp, Houston, InpiANarouts, Los ANceLes, Mipwauker, MINNEAPOLIS, 


MonTREAL, Que., Newark, New York, PHicavecenia, PHoenix, Pirrssurcu, PortTLanp, Rocnestrer, St. Louis, SAN Francisco, Toronto, Ont., TULSA, YouNGsTown, 
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pieces were grey-tan in color and were of 
oarse velvet-like material. Attached to the 
longer piece was a piece of a woman’s hat 
veil 8 by 2 cm. in size. 

5. Metal particles were also found in the 
hest tissue, and a number of fibers were 
found in the tissue of the face 

Extensive search for evidence within the 
fuselage of the aircraft resulted in the find- 
ing of four human bone fragments which 
were identified as from tubular type bones 
such as the tibia or femur. A fragment of 
bone 104 in. long was found at station 350 
in the hatrack area. This bone was identified 
as a left fibula, distal end, with the distal 
articulations intact. In the tissue attached 
to this bone fragment were pieces of olive- 
drab cloth, a brass plate pat to the front 
brass retainer plate of a Westclox ““Travette” 
ilarm clock, and miscellaneous other foreign 
material. 


Steel Wire 


The wire fragments removed from the 
body of Mr. Frank were determined to be 
025 in. diameter, low-carbon steel wire. 
Each wire particle was tension necked at 
both ends. Similar wire particles were found 
imbedded in the seat belt of one of the 
right triple seats. Similar wire particles were 
also found imbedded in the Ps covering. 

A small piece of brass was removed from 
the left forearm just below the elbow. This 
piece, approximately s» in. thick, 4 in wide, 
and 4 in. long, was curved at one end and 
broken at a bend at the other 

A lifejacket found at Kure Beach was 
found to have zipper teeth imbedded in it, 
and was penetrated by fragments of, flesh- 
olored rubber and blue nylon fibers similar 
to those composing the airline zipper-type 
flight bags 

Black deposits on this lifejacket were 
found to contain nitrate residues 

Black crusty particles removed from the 
right hand were found to be manganese 
dioxide, a substance found in dry cell bat- 
tenes 

Manganese dioxide was also found on the 
underside of one of the right triple seats 
ind on various parts of the airplane 

The examination of the aircraft wreckage 
disclosed no evidence of any malfunction or 
failure of the aircraft, its powerplants, pro- 
pellers, or systems prior to the detonation 
of dynamite in the passenger cabin. 

The review of the aircraft records and the 
maintenance and overhaul records showed 
that all work was properly accomplished 
and adequately supervised. 


Human Factors 
The finding of the body of one of the 


passengers some 16 mi. from the main 
wreckage area, where all the other bodies 
were recovered, was considered significant in 
that it clearly showed that some type of 
cabin failure had occurred early in the 
sequence of events. Also, the examination of 
the fuselage in close detail indicated that 
the forces which caused the cabin wall 
failure emanated from within. The examina- 
tion of Mr. Frank's body showed that the 
injunes sustained were significant in nature 
as they were not of the type normally asso 
ciated with an aircraft accident 

The existence of an explosive force in 
close proximity to this passenger is indicated 
by the avulsion injuries noted, the traumatic 
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XT GENERATION 
© MISSILES ¢ SPACECRAFT 


High performance 
hydraulic pumps by 
Eastern are uniquely 
suited to the on 
operating require- 
ments demanded in 
the craft of tomorrow. 


Check these Eastern 


Small size: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 
gpm @ 1500 psig — measures only 1%” x 1%” x 2%”, 
weighs 9 oz 


Wide performance range: pumps available have 
theoretical displacement from .0016 to .0419 cu. in. per 
revolution — flow from .025 to 2.0 gpm, pressures from 
0 to 2000 psig, at speeds to 24,000 rpm. Weights with 
motor range from 1.5 to 8.5 Ibs. 

Unaffected by extreme environments: rugged, 


reliable Eastern units take loads to 50g in stride — shrug 
off temperature differentials to meet MIL specs. 


Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need. 
Creatively-engineered custom pumps also available. 


Contect Eastern for creative contributions to help 
you solve your hydraulic pump or power problems. 
Write for Bulletin 360 — your complete new 

guide to Eastern aviation products. 


Mydraulic power ° electronic cooling * refrigeration-type cooling 
pressurization-dehydration * servo-valve hydraulic systems 


EASTERN INDUSTRIES, INC. 


100 Skiff Street * Hamden, Conn. 


Los Angeles Office: 4203 Spencer St., Torrance, Calif. Tel: FRontier 6-192 
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ROOM AND COMFORT. The Comanche gives 
you the roomiest cabin—no shoulders rubbing 
shoulders, plenty of leg room—plus the luxury 
of beautiful new interior styling, new im- 
proved ventilating system. Trips seem half as 
long, thanks to the Comanche’s roominess. 


BEAUTY. The Comanche gives you unmatched 
eye-appeal. Its every beautiful line from spinner 
to much imitated swept rudder tells you the 
Comanche was designed to fly fast, fly right. 
On the ground or in the air the Comanche 
draws admiring glances wherever you may go. 


Check, 


ATTRACTIVE LEASE AND FINANCE PLANS 











» 
GIVES YOU 


LOAD ABILITY. You get more payload in the 
Comanche—four full-size passengers, full 
standard fuel load with weight allowance left 
over. 20-cubic foot, 200-pound capacity bag- 
gage compartment is largest of any, with big 
square door that will take the largest bag. 


a . 2 Pel 7 
RUGGED STRUCTURE. Study the Comanche’s 
rugged structure, the deep massive main 
spar and you'll understand why the Comanche 
has an impeccable record of structural in- 
tegrity. Piper, exclusively, primes all interior 
surfaces before assembly to reduce corrosion. 


the BEST 
COMBINATION 


of ALL the features you want in a 
HIGH PERFORMANCE BUSINESS PLANE 


PERFORMANCE. Advanced aerodynamic 
design, including laminar flow wing, gives 
Comanche top efficiency proved by two worid 
non-stop distance flights (Class 4—7,668 miles; 
Class 3—6,959 miles). Single-piece stabilator 
gives superior longitudinal stability, less drag. 





ECONOMY. Compare any all-metal plane, 
equipped as you went it, and see how much 
further your dollar goes with the Comanche. 
Lower cost means lower insurance, less de- 
Rreciation. Simplified systems assure depend- 
ability. Hailed as ‘‘easiest plane to maintain.” 


2 eee be why the Comanche is the widest selling high performance, 
low wing plane on the market today. Your choice of two fine models: for top economy, 


the Lycoming 180 hp Cornanche, 160 mph cruise, $15,800; 
for 7 performance, the ase 250 hp Comanche, 181 mph cruise, $19,800. 


<Taegg ae poe ; 
Px ” ane { 


See the Comanche at your Piper dealer’s 


or write for Comanche brochure to Dept. ?-W 


AIRCRAFT CORPORATION 


LOCK HAVEN PENNSYLVANIA 





amputation of the lower extremities, and the 
fragmentation of muscle tissue manifested 
by tears in a longitudinal direction and loss 
of much skin, and the splinters of bone 
found in random directions to the main 
bone shaft of the fingers of the mght hand 
In addition, the numerous particles of metal, 
fiber, cloth, wire, and other objects found in 
the body tissue could only have resulted 
from the detonation of an explosive in close 
proximity to this passenger 

Medical experts with extensive experience 
with battlefield “land mine injuries’ and 
other injuries resulting from explosives indi 
ate that the injuries sustained by the body 
found at Snow’s Marsh could only have 
been caused by an explosive blast 

Analysis of the weather existing prior to 
and at the time of the accident clearly in 
dicates that weather was not a factor in this 
accident. 

The winds aloft existing at the time of 
the accident, which were in excess of 100 
kt. from the west-southwest at 15,000 ft 
cand in excess of 85 kt. between 18,000 and 
12,000 ft learly explain why many small 
light pieces of the aircraft cabin wall were 
not found. These parts drifted east-northeast 
from the point of the initial explosion and 
fell into the ocean. This is also verified by 
the subsequent’ finding of a number of these 
missing parts which had washed up along 
the beach 

\ lengthy and detailed study of the 
wreckage was conducted to determine the 
ause of the initial aircraft structural failure 
The possibility of several different failures 
was considered. These included: a fatigue 
failure of the cabin structure followed by 
explosive decompression; a propeller blade 
failure followed by cabin penetration and 
explosive decompression; the malfunction of 
the cabin pressurization system causing a 
structural failure; foreign object penetration; 
a lightning strike; fuel vapor explosion; oxy 
gen bottle explosion; and the possibility of 
the detonation of an explosive substance 
within the aircraft 

The nature of the initial damage, the 
intensity of the force involved, and the 
location from which the force emanated, 
together with the check of the aircraft 
structure and its systems, eliminate the pos 
sibility of a fuel vapor explosion 

The study and analysis of the wreckage 
revealed information which in effect elimi 
nated all of these possibilities except for the 
possibility of the detonation of an explosive 
ubstance within the aircraft 

The extreme force of the agent causing 
the initial cabin failure strongly indicates 
that a highly explosive substance was in 
volved. The deformation of the structure 
surrounding the focal point of the damage 
was similar to that resulting from the detona 
tion of a high explosive 

The fragmentation of the main cabin 
structures adjacent to the focal point of the 
tructural failure also indicates that a high 
explosive was the casual agent 

lhe sodium carbonate, sodium nitrate, 
ind complex mixtures of sodium-sulfur 
compounds found in the air vent of the 
passenger cabin are typical of the residues 
found after the detonation of dynamite. 

The presence of nitrate traces on a life- 
jacket found in the Kure Beach area also 
substantiates the fact that an explosive sub- 
stance was set off in the passenger cabin 

Manganese dioxide is commonly found 
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Folded Wings 

Navy pilot flew a Chance Vought 
F8U Crusader jet fighter from the Naval 
Air Facility at Naples, Italy, climbed to 
5,000 ft. and remained aloft for 24 min 
before making a smooth landing—with ¢ 
ft. 7 in. of each wing tip folded to a 
vertical position. 

After discovering his predicament, the 
pilot tested the aircraft's acrodynami 
characteristics, dumped his fuel and 
landed. During the flight he kept the 
1,000-mph.-plus fighter at an airspeed 
below 175 kt. 

Normal wing span of the Crusader 
35 ft. 8 in. The wing tips are folded for 
greater ease of handling and storage 
aboard an aircraft carrier. 

First indication of abnormal flight, the 
pilot said, was an excessive amount of 
forward stick needed to control the 
plane. 











only in the black mix portion of a dr 


This substance, found on one 
cabin windows, and on the triple pa 
seat indicates the presence of a di: 
battery within the immediate expk 
area. The blast damage pattern seen 
abin structure and to the passenger 
shows that the focal point of the exp 
was beneath the triple seat next to the 
abin window of seat row No. 7 

[he nitrate traces found on the lifejach 
and the presence in the air vent of 
residues usually found after the explosior 
dynamite in addition to the other fact 
forth conclusively show that a dynamit 
plosion was set off in the passenger 


battery 


Conclusions 
It is the Board's 


2511 proceeded in a normal manner wit 
operational difficulty, mechanical failjur 
malfunction until shortly after passing 
Carolina Beach “H”’ facility a short distas 
south of Wilmington, N. C 


conclusion that | 


At ——— 0233, a dynamite chars 


was exploded, initiated by means of a d 
cell battery within the passenger cabin a 
at a point beneath the extreme right 
of seat row No. 7 
Mr. Julian A 
imity to the dynamite charge 
detonation occurred 
The dynamite explosion severely impair 
the structural integrity of the aircraft 
after making a wide descending right t 
it experienced in-flight disintegration 
rashed 14 mi. northwest of Bolivia, N 
at 0238 
The Board determines that the prob 
cause of this accident was the detonati 
dynamite within the passenger cabin 
By the Civil Aeronautics Board 
Warrney GILLILLAND 
Chairman 
CHAN GURNEY 
Vice Chairman 
G. Josern MInett! 
Member 
Aran S. Boyp 
Member 
]. S. Bracpon 
Member 


Frank was in close 
when 


The Civil Aeronautics Board was notified 
f this accident Jan. 6, 1960, by the Federal 
\viation Agency and an investigation was 
immediately initiated in accordance with the 
juthority of Title VII of the Federal Avia- 
tion Act of 1958. A public hearing was 
rdered by the Board and was held com- 
mencing Mar. 22, 1960, at Wilmington, 
N. C. 


The Carrier 


National Airlines is a Florida corporation 
ind maintains its principal offices in Miami, 
Fla. This corporation holds a current Cer- 
tificate of Public Convenience and Necessity 
for scheduled and nonscheduled operations, 
ind possesses valid Air Carrier Operating 
Certificates for these operations 


The Aircraft 


N 8225H was a Douglas DC-6B aircraft, 
manufacturer's number 43742, fuselage 
sumber 300. The total time on the air- 
frame was 24,836:49 hr., and the airframe 
had accumulated 11,284:13 hr. since over- 
haul 

The engines installed were Pratt and 
Whitney R-2800-CB-16, No. 1 engine had 

total time of 11,626:31 and 849:20 hr. 

nce last overhaul. Engine No. 2 had 21,- 
583:37 hr. total time and 1,274:28 hr. since 
last overhaul 

Engine No. 3 had 15,203:48 hr. total 
time and 885:49 hr. since last overhaul 
Engine No. 4 had 7,509:24 hr. total time 
ind 885:49 hr. since last overhaul 

The propellers installed on N 8225H were 
Hamilton Standard 43E60 with 6859-8 


blades 


Flight Personnel 


Capt. Dale H. Southard, age 46, was em- 

oved by National Airlines Dec. 2, 1942. 
He held a current airman certificate with an 
jirline transport pilot rating. He had a total 
flight time of 16,117 hr., 8,234 of which 

ere in DC-6 aircraft. He satisfactorily 
passed his last FAA first-class physical ex- 
amination Nov. 24, 1959. His last line check 
vas completed July 8, 1959, and his six- 
nonth instrument check was completed 
july 6, 1959. 

First Officer Richard L. Hentzell, age 31, 
vas employed by National Airlines Sept. 30, 
1954. He held a commercial pilot certificate 
ind an instrument rating. His total flight 
time was 3,863 hr., 723 of which were in 
DC-6 equipment. His last FAA first-class 
yhysical examination was passed on Sept. 4, 
1959. His last line check was completed 
Oct. 22, 1959 

Flight Engineer Robert R. Hallickson, 

35, was employed by National Airlines 
20, 1954. His total flight time was 

7 hr. of which 3,074 were in DC-6 
pment. He held a current flight engi- 

s certificate and an aircraft mechanic’s 
rtificate with airframe and powerplant rat- 


His last second-class FAA physical ex- 


ymination was passed on Dec. 22, 1959, 
nd his last line check was completed 
N 21, 1959 

Stewardess Valerie E. Stewart, age 25, was 
mployed by National Airlines Nov. 1, 1957. 
Stewardess Marilu L. O'Dell, age 23, was 
mployed by National Airlines Nov. 1, 1957. 

Both had received stewardess training in- 

ling emergency procedures and ditching. 
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prem THE ONLY JET STARTER HOSE 
nS GUARANTEED FOR 4500 STARTS 


UNIQUE CONSTRUCTION OUTLASTS AND OUTPERFORMS ALL OTHERS 

















Fittings are provided to = 
standard connections on all air- 
craft and starter trucks. They are 
easily removed and reassembled 
in field, yet they safely withstand 
duct pressures far in excess of 
burst point. 


Duct liner consists of seamless, 
extruded Silicone rubber for re- 
sistance to high heat, up to 500°F, 
and flexibility at temperatures as 
low as 65°F. 


Jet Starter Hose, pioneered and developed by 
Thermoid Division, is the only hose guaranteed to 
perform satisfactorily for a full year or 4500 starts 
... is the only starter hose approved by the government 
and is the choice of major jet operating airlines the 
world around. Exhaustive use has demonstrated that 


THERMOID DIVISION 


Scuffer jacket protects hose 
from abrasion. Loosely fitted 
sleeve of open mesh Dacron is re- 
sistant to mildew, fungus, ex- 
treme heat or cold. Spiral scuffer 
strip of natural rubber is bonded 
to sleeve. Easily replaceable. 


Duct reinforcement is a 
bonded layer of interwoven Da- 
cron for strength, dimensional sta- 
bility and resistance to mildew, 
fungus and extreme temperatures. 


Thermoid-Quaker Jet Starter Hose outperforms 
other hose by more than three to one. 

For more information on this outstanding jet 
starter hose see your Thermoid Division distributor 
or write Thermoid Division, H. K. Porter Company, 
Inc., 200 Whitehead Road, Trenton 6, N.J. 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wite rope and strand. 





SPACE TECHNOLOGY 


ANISOTROPIC passive communication satellite configurations under study by Ryan, to provide higher gain and directivity than simple 
sphere, include checkerboard (right) with alternately transparent, reflecting squares, icosahexahedron (left) for short and long-range models. 


Cloud of Needles Studied for Global Relay 


Washington—Cloud of tiny needles 
in orbit at an altitude of 3,000 mi. 
which would function as a huge reflect- 
ting umbrella for radio signals, is under 
consideration for use in the Air Force's 
new AirCom (480-L) global communi 
cations network. 

Ihis was disclosed here at the recent 
Global Communications Symposium in 
1 report presented by E. W. Keller of 
International Communication Systems, 
Inc., which is associate prime contractor 
on the 480-L system program 

The technique of using a cloud of 
tiny frangible needles in orbit as a re- 
flecting surface is being developed by 
Massachusetts Institute of Technology 

AW Aug. |, p. 23). The needles would 
be small enough and sufficiently fragile 
to pose no hazard to space vehicles or 
satellites passing through the cloud 
They can be designed to reflect only a 
relatively narrow band of frequencies 
being transparent to all other frequen 


cies 


Needle Cloud 


Ihe cloud of needles, placed in a 
high-altitude orbit by undisclosed tech 
nique, could provide communications 
coverage for the bulk of Air Force bases 
scattered around the globe if orbit al- 
titude was 3,000 mi. or higher 

Mushrooming interest, and effort, in 
the communications satellite field both 
for military and commercial use was 
pointed up here by the sizable number 
of reports presented on the subject 
ind the large turnout of engineers and 
scientists to hear the reports. For in- 
tance 
¢ International Telephone & - Tele- 
graph Corp. reported results of its 
studies which indicate that a com 
mercial global network of active com 
munication satellites, capable of pro- 


AVIATION WEEK, Auvaust 22, 1960 


viding 500 voice channels, coul 
implemented and operated for 10 
at a cost of about $180 million, in 
ing necessary replacement of sat 
during the 10-year period. The 
figure corresponds closely with a 1 
estimate by 
Ielegraph Corp. (AW July 18, p 
which estimated cost of a similar s' 
at $170 million 

© Rome Air Development Center 
tist said that new techniques 
tremely high-gain antennas and 
power transmitters may give pa 
communication satellites an edg« 
ictive tvpes for military application 
though an active communication 
lite system has the advantage of | 
less costly (because of the ability 
smaller antennas, lower-power tran 


tcrs ind is easier to locate and 


passive satellites have the important 1 
itary advantages of being more relia 


more flexible (because operating 
quency or mode can be changed 
ground), and less vulnerable to 
jamming, according to Donald W 
ington of RADC’s Directorate of ¢ 


munications. Worthington rep 


that Ohio State University and Lin 


Laboratory are investigating phas« 
ray tvpe antennas which show p: 
of providing gains as high as 
which would ease the transmitter 
requirements for high-altitude pa 
satellites 
@ Ryan Acronautical Co.’s Mauri 
Chatelain described a variety of 
tropic passive satellite configurat 
under investigation bv Rvyan, 
could increase the strength of th 
reflected off a passive satellite and 
control the direction of the refi 
signal for improved privacy 
When a metal coated sphere 


IS a passive ommunication sat 


American Telephon 


the incident energy is scattered in all 
directions (isotropically) and only a 
fraction of it reaches the intended re- 
ceiver on the earth. Chatelain described 
more than a dozen possible anisotropic 
itellite configurations which would im- 
prove performance over that obtainable 
vith the isotropic sphere. 
hese various satellite configurations 
ncluded the following: 
@ Checkerboard, in which surface of 
phere is divided into large number of 
qual areas which are alternately metal- 
ized and non-metallized. For each non- 
netallized area on one face there is a 
orresponding metallized area on the op- 
posite face. Radio signals striking the 
enter portion of the sphere will be 
vack-scattered by front metallized areas 
concentrated by striking the inner 
meave surface of the back side. 
Energy striking the periphery of the 
sphere will be forward-scattered and 
lost if it hits a metallized area but 
nergy striking a non-metallized area 
will pass through and be reflected by 
rear surface metallized area, causing 
to be backscattered. The checker- 
board configuration not only weighs 
ess than an all-metallized sphere, but 
hould reflect significantly more energy 
yack to earth, according to Chatelain. 
® Multi-stripe, in which the surface of 
the sphere is covered with oblique 
metallic stripes at an angle of 45 deg. 
) that the stripes.on one face of the 
phere are orthogonal to the stripes 
n the opposite face. Assuming that 
itellite attitude is not stabilized, the 
larization of the transmitted beam is 
tated until it is perpendicular to 
ietallic stripes on the front face. ‘This 
llows the beam to penetrate into the 
phere where it is reflected from the 
posite face stripes. 
These act like a concave spheri- 


105 





~ BEST WAY I0 
SEAL HOLES! 


LEE] JU 


Simply place plug in reamed hole 
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In the scale of 8, the addition ATOM + BOMB = CHAOS utilizes 
a BOMB 1 (mod 7) and produces a CHAOS which is a permuta- 
tion of consecutive digits. Each letter uniquely represents a digit. 
Convert the letters into digits. ~ Mathematics Magazine 


The many Divisions of Litton Industries are together at WESCON 
and extend the most cordial of invitations to you to visit them 


ANSWER TO LAST WEEK'S PROBLEM: Since the minute hand moves 
60 minutes around a clock while the hour hand moves 5 minute 
spaces, the minute hand moves one space while the hour hand moves 
1/12 of a space. If x equals the number of minutes past three when 
the hands will be coincident, a simple linear equation in one unknown 
will give x equal 16 and 4/11 minutes past 3. Similarly, the hands 
of the clock will be coincident at 27 and 3/11 minutes past 5 o'clock, 
Thus, the man started 16 and 4/11 minutes past 3 and walked for 


2 hours and 10 and 10/11 minutes 
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cal reflector, causing energy to be con- 
centrated on a plane metallic surface, 
re-reflected to the front surface of the 
sphere and re-transmitted as a parallel 
beam, cither in the original direction 
from which the signal arrived or at a 
predetermined angle by adjustment of 
the plane metallic surface. 
® Icosahexahedron, an irregular poly- 
hedron configuration consisting of 18 
square faces and eight triangular faces. 
Each face can be surrounded with 
oblique walls at an angle of 135 deg 
which would function somewhat like 
a corner reflector to reflect incident 
energy back in its original direction, At 
a frequency of 3 kme., satellite of this 
configuration, measuring about 100 ft. 
in diameter, would provide directivity 
of 52 db. The front face could be used 
for short-range communications, whil 
the eight adjacent faces and oblique 
walls reflect energy at angles of 45 to 
135 deg., utilizing them for wide-angle, 

long-distance Communications 
¢ Multi-helix, consisting of a spherical 
irrav of conical helices mounted on a 
metallized sphere which serves as a 
ground plane. The helices could be 

mnected individually or by groups, by 

tte control from the earth, to 

ichieve desired beamwidth and/or di 
rection of reflection 

Ihe most economic approach to a 
communication satellite system in 


tended to provide global commercial 
tr 


SCTVICES » employ active (repeater) 
atellite n a synchronous equatorial 
orbit (22,300 mi.), ITT’s Louis Pollack 
reported t Globe-Com 

Ihe ITT studies indicate that such 
llites probably will operate in the 

cme. or 5.9-6.4 kme. band and 
will use transmitters with outputs of 
ibout 5 watts. The satellite itself prob 
ibly will measure about 3 ft. in diame 
ter, 5 ft. long, with total weight of about 
450 Ib. Of this total, ITT has allo 
cated about 50 Ib. for radio relay equip 
lb. for satellite structure, 
intennas and solar cells and 270 Ib. for 


ment 100 


the propulsion svstem required to keep 
the satellite in a synchronous (hover 
ing) position, Pollack said 

Che satellite will employ direction an- 
tennas with 24 deg. beamwidth and be 
earth stabilized to minimize satellite 
transmitter power requirements. The 
receiver and transmitter would be all 
solid-state except for a traveling wave 
tube in the transmitter, Pollack said 

Ground stations will employ 60 ft 
parabolic antenmas. Larger stations, 
located in areas requiring high channel 
capacity, would employ 1,000 watt 
transmitters, while smaller stations 
would have 100 watt transmitters. Pol 
lack estimates each of the high-capacity 
tations would cost about $1 million 
while the smaller station cost would be 
around $400,000 each 
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TWIN ENGINE conversion of Beech Bonanza, designated Super-V, makes a turn 


Aviation Week Pilot Keport: 





over San Francisco’s Golden Gate bridge. 


Super-V Has Good Engine-Out Stability 


By Russell Hawkes 


Oakland, Calif.—Twin-engine conver- 
sion of the Beech Bonanza called the 
Super-V is designed as a relatively low- 
cost way for business flyers to become 
multi-engine operators. 

Bay Aviation Services, formerly Oak- 
land Airmotive, manufacturer of the 
conversion kit, foresees a market for as 
many as 1,000 sales 

The Super-V is type certificated as a 
new Normal Category airplane (AW 
July 11, p. 155). Older models of the 
Bonanza are most frequently submitted 
for conversion because their lower mar- 
ket value brings down the total cost of 
the Super-V 

Price of the standard conversion is 
$22,500 and the de luxe version is set 
at $25,695. If the basic airplane is pro- 
vided to the customer, the total price 
will be just under $34,000. 

This Aviation Week pilot found 
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important points of difference 
many similarities in the handling 
acteristics of the Super-V and the 
nal Bonanza 

The Bonanza V-tail provides 
quate directional stability and « 
with one engine out. In the most 
cal condition—minimum 
speed of 86 mph. with full takeoff p 
on the operating engine and the 
of gravity near its forward limit 
forces needed to keep the plane f 
vawing into the dead engine ar 
what higher than those of light 


contr 


with conventional tails, but the rudder 


vators have ample power to maint 
heading 

Moderate turbulence encount 
over mountains several times du: 
three hours of flying showed that 
Super-V avoids one problem com: 
to V-tailed designs. Rough ait 
not make it oscillate or hunt slight! 
yaw. 


According to Edwin H. Gough, 
president and chief pilot of Bay Avia- 
tion, greater directional stability is cre- 
ited by the gyroscopic inertia of the 
two engines which are farther from 
the center of gravity than in the basic 
single engine airplane and therefore 
have a longer lever to influence the sta- 
bility of the airplane. 

When the airplane was yawed delib- 
rately and left to stabilize itself with 
hands off the controls, it took about 
10 cycles for the stabilizing oscillation 
to damp out. With the wings held level 
it needed only about five cycles. The 
period of the stabilizing oscillation was 
ibout 3 sec. 

The Super-V taxis like the standard 
Bonanza, having the same rudder-nose- 
wheel linkage for steering. The excel- 
lent Bonanza visibility is not blocked 
by the low-mounted engines. The cock- 
pit layout is changed little from that of 
the Bonanza except for the addition of 
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Aero Commander 560F 
SAFER 


The 560F features a service ceiling of 
21,900 feet—single engine, 10,300 feet! 
Stall speed, gear and flaps down, is 66 
mph! Short field take-off requires only 
1,070 feet—sea level rate of climb is 
1,750 fpm! The 560F—with normal 


fuel—will span 1,500 miles with a 30- | 


minute reserve 


FASTER 


New Lycoming IGO-540 FUEL IN- 
JECTION engines deliver 350 hp! 
Added power and SPEED-LINE design | 
increase the top speed to a fast 250 mph 
—cruise, 234 mph! Yet the new gross 
weight is 7,000 Ibs—2,430 Ibs of useful 


load! 
SMOOTHER 


Propellers dynamically balanced on the 
engines, new forged engine mounts and 
a raised thrust line combine to produce 
a new smoothness in flight! Now the fa- 
mous-for-stabiliry Aero Commander 


provides even greater flying comfort! 


QUIETER 


A new over-the-wing exhaust system re- 
duces engine noise at the source and car- 
ries it up and aft of the cabin. This 
feature plus new sound insulation makes 
the cabin whisper-quiet! There's new in- 
terior luxury, too, in the elegant blend- 
ing of rich fabrics and genuine leather 
in your choice of color combinations. 


VISIT YOUR NEAREST DIS- 
TRIBUTOR SOON-—or write today 
for complete details on the all-new 
560F! Aero Design & Engineering 
Co., Bethany, Oklahoma 


on q 
-<° COMMANDER 


— 
Ate 
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the engine control pedestal, dual 
ing engine instruments and a 
tab crank under the left panel. G 
is not satisfied with the crank and 
planes will be delivered with a 
directional trim control now being 
signed. A gang bar enables the 
to turn off all electrical system swit 
in one movement. Another gang 
can be used to switch off the mag 
of both engines at once. 


Super-V Powerplants 


The two Lycoming O-360-AlA 
gines provide ample power. For a 
shallow enough to allow good visi 
over the nose, Gough advises the u 
a cruise climb speed after takeoff, rat 
than best climb speed if the clim 
path is unobstructed 

Cruise climb is at 120 mph. and | 
climb is at 95 mph 

The Lycomings are rated at 180 
for takeoff and derated in the Sup 
to 170 hp. for longer engine life. S 
the single engine of an A35 Bonanz 
rated at 185 hp., the Super-V has p 
to spare. The modification only 
empty weight from 1,610 Ib. to | 
Ib. 

Maximum gross weight is incre 
from 2,650 Ib. to 3,400 Ib., or wit! 
center of gravity at the forward | 
to 3,230 Ib 

Lycoming is working on a fu 
jection version of the O-360 pow: 
which Bay Aviation Service plans t 
in the Super-V when the engin 
been certificated by FAA. The fue 
jection engine will have a flatter sil 
ette and would allow the Super-V t 
a nacelle only 14 in. deep. The 
thickness of the present nacelle i 
22 in 

Super-V N8409A, used in the « 
tion, has a large elbow rest awkw 
located, but Gough said Bay Aviat 
has decided to remove it or relocat 
The Super-V showed a high rat 
roll, but not so high’as to be i 
sistent with the aerodynamic dam 
available. The roll could be stopp 


any angle of bank by neutralizing | 


controls. With enough nose-up 
rolled in, it seemed to be stable at 


angles of bank. 


Cruise Speed 


At 5,800 ft., the Super-V was trim: 
for cruise and indicated 175 mph 
a true airspeed of 196 mph. wit 


power setting of 24 in. hg. and 2,4 


rpm. At 8,500 ft., the airplane 


true out at 200 mph. with the cent 


of gravity aft, or 203 mph. with 
neutral. The Super-V will carry a f 
load of fuel (100 gal.), four per 

and 190 Ib. of luggage to a rang 

1,250 mi. The initial single eng 
rate of climb at 105 mph. indicated 
440 fpm. It can maintain an altit. 


of better than 9,000 ft. with one engine 
out. 

lhe Super-V is hard to stall and gives 
imple warning, reinforced by a vane- 
type stall warning indicator. The in- 
dicator activates a red light, but there 
is no horn. If the airplane is held in 
a power-on stall with flaps and gear 
down, it tends to break to the left 
rather sharply, but early use of opposite 
rudder can keep the plane straight well 
into the stall and ailerons remain effec- 
tive. 

lhe stall occurs at 67 mph. IAS. 

Attempts to hold it in the stall long 
enough to blanket the stabilizer in the 
wake of the stalled wing failed. The 
V-tail apparently places the surfaces 
high enough to avoid interference and 
the characteristic sharp pitchdown could 
not be induced. A “down” spring 
load placed in the elevator system to 
improve longitudinal stability makes 
the airplane tend to nose down and 
recover as airspeed approaches and drops 
below the stall point. With ee off 
ind the wing clean, the Super-V seemed 
docile after the stall and it appeared 
possible to hold it in a stall indefinitely 
using rudder to prevent a spin. 


Trim Tab 


The Super-V should be flown with 
plenty of trim tab. The change in trim 
aused by raising or lowering the gear 
ind flaps is negligible, but the trim is 
juite sensitive to changes in speed and 
power. Maximum rudder pedal forces 
in run as high as 120 Ib. with an en- 
gine out at minimum control speed and 
with the remaining engine < t full power. 
Elevator forces can go up to 19 Ib., but 
uileron forces only reach 12 Ib. 
lhe large ruddervator deflection with 
me engine out increases stall speed be- 
uuse of the additional drag. With 
the right engine out, stall speed goes 
up to about 73 mph. IAS and with the 
left engine out it is about 78 mph. 
l'orque accounts for the 5 mph. dif- 
ference. Gough reports that flight tests 
showed the Super-V to have good nose- 
lown spin characteristics. This could 
not be observed on the evaluation flight 
because the airplane is placarded against 
Ti robatics. 
lhe Super-V lands like the original 
Bonanza. Final approach is at 95 
mph. and touchdown is at. 75 mph. 
Our first landing was a little fast, but 
there was no serious tendency to float. 
(he original twin-engine Bonanza 
onversion was made by David Peter- 
son of Tulsa, Okla. (AW Aug. 27, 1956, 
p. 80). Bay Aviation Services, then 
loing business as Oakland Airmotive, 
bought the prototype and the rights to 
the design from Peterson in 1958. 
Since then it has done a_ consider- 
ible amount of additional engineering. 
Gough estimates that the total in- 
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ARMY more 
THAN A DECADE 


The Army has a valuable investment in the experience of the professional soldier. 


Hilley has the same mark of a professional soldier — experience. 


Since 1944 when our first spindly Model XH-44 flew, Hiller engineers and the men who run our /athes, drill 
presses and rivet guns have accumulated the know-how to build the most dependable helicopters in the world. 


Designs are one thing Deliveries another. Both come from } f I L FF E R Y 
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vestment in the program will approach 
$1 million by the end of the year. 
Investment on this scale is made easier 
by the fact that Bay Aviation Service 
is a wholly owned subsidiary of the 
Lawrence Investment Corp. of San 
Francisco and is a sizable Bk in 
its own right. 

Gough estimates the breakeven point 
for the Super-V program at 100 sales. 
This is a rather large volume by the 
standards of earlier conversions, but 
the thousands of Bonanzas now in serv- 
ice seem to promise a large market. 
Only older Bonanzas, Models 35, A35, 
B35 and C35, have been submitted for 
conversion to date, but engineering is 
being done on later models through 
35. The new Bonanzas coming off 
the Beechcraft line are designated M35. 
Gough believes cach new model of the 
single engine airplane will become a 
logical candidate for conversion as de- 
preciation cuts into its market value 
or as the financial circumstances of the 
owner improve enough to make the 
prestige and safety of the twin engine 
airplane attainable. 

lo get design data on ultimate loads, 
for the engineering of the Super-V, Bay 
Aviation tested a Model 35 Bonanza 
to destruction. Acrodynamic investi- 
gations showed that flutter would de- 
velop in early Bonanza tails at a little 


over 300 mph. The better performance 
of the converted airplane narrowed the 
margin between this speed and the air- 
plane’s normal operating speeds, so Bay 
Aviation increased the damping by 
stalling counter-balance horns at the 
root ends of the ruddervators, beefed 
up their outboard ends and redesigned 
the trim tab hinges. The never exceed 
redline on the airspeed indicator is 240 
mph., compared with the 203 mph 
for the single engine model 

The aft fuselage section is strengt! 
ened by reinforcing the bell frames 
adding more stringers. The fuselage 
is also strengthened in the cabin a 
just above the wing carry-through struc 
ture. The wing spar webs are beef 
up and the leading edges outboard 
the engines are made into 30-gal 
tegral fuel tanks with the filles 
at the tip. The weight of the engines 
and the fuel in the leading edge tank 
eases the load upon the spar by d 
tributing some of the airplane's weight 
outboard of the wing root. Engine 
oil cooler inlets are in the leading edg: 

The engines are mounted at the for 
ward end of the heavy landing gear 
wing ribs on box structures tapering 
back to the ribs. Diagonal bulkhead 
extending from the aft end of the box 


forward and outboard to the next rib 


transmits some of the loads out int 


the wing. The inboard end of the 
forward spar web is reinforced by a 
stainless steel plant. The landing gear- 
nacelle rib is not reinforced except for 
strips of nacelle skin extending along 
the outside of the upper and lower 
skins, undoubtedly adding strength to 
both caps. Glass fiber wingtips orig- 
inally designed for the Bonanza by Lear, 
Inc., also double as VHF and VOR 
intenna enclosures. 

The glass fiber engine cowls are at- 
tached directly to the engines and move 
with them upon the Dynafocal shock 
mounts. The cowls are not attached to 
the aft nacelles which are a rigid ex- 
tension of the wing structure. Bay 
Aviation expects this feature to elimi- 
nate the cowl cracking common to light 
twins. The fuselage nose section is also 
made of glass fiber, including the semi- 
tubular longerons, L-section frames, and 
the electrical system battery box. The 
nose section holds radio racks and a 
25,000 Btu. combustion heater and 
is used as space for luggage. ~ 

As well as making up to five conver- 
sions a month, Bay Aviation will manu- 
facture Super-V kits for distributors lo- 
cated in Madison, Wis., Buffalo, N. Y., 
Charlotte, N. C., and Hope, Ark., in 
the U.S. and in Toronto, Can. To 
get a distributorship, a company must 
igree to buy 12 kits within two years. 








ADVANCED OPPORTUNITIES FOR SENIOR ENGINEERS 


Bendix-Pacific Division, North Hollywood, California, as a member of the Bendix Corporation “EAGLE” Develop- 
ment Team, is a major contributor to the Navy's newest air-to-air Missile “EAGLE.” This weapon system is a second 
generation air-to-air Fleet Defense System-and offers challenging design opportunities to the creative engineer. 


ADVANCED POSITIONS ARE OPEN TO MEN WITH BACHELOR, MASTER AND DOCTOR DEGREES IN 


ELECTRICAL AND MECHANICAL ENGINEERING WITH EXPERIENCE IN ELECTRONIC CIRCUIT DESIGN AND 
MECHANICAL PACKAGING. OTHER HIGH-LEVEL ELECTRONIC ENGINEERING POSITIONS AVAILABLE 





Please send resume to 


W. C. WALKER, 


ENGINEERING EMPLOYMENT MANAGER 


Bendix-Pacific Division 


NORTH HOLLYWOOD, CALIFORNIA 
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861 ILLUSTRATIONS 
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other illustrations are 
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A: last-——here is a profusely 
illustrated guide to worldwide 
rockets, missiles, and spacecraft. 
Unsurpassed in scope, coverage, 
or completeness, it places at your 
command important details on 
hundreds of models from the 
United States, the Soviet Union, 
Great Britain, and other coun- 
tries—with more than 850 photo- 
graphs, sideviews, and special 
illustrations! 


Thousands of facts previously 
found only in widely scattered 
technical journals and in the 
archives of industrial and mili- 
tary organizations are now 
readily available in this encyclo- 
pedic volume. Much of the in- 
formation and many of the 
photographs have been specially 
declassified 


Key technical specifications 
and a background sketch of in- 
dividual models are given in a 
standardized format that readily 
enables you to check and com- 
pare characteristics And, in 
addition to a broad coverage of 
today’s missiles and spacecraft, 
a dramatic picture of the growth 
of the missile as a _ military 
weapon and research tool over 
the past fifty years is also pre- 
sented 


Speedy reference format 


Carefully cross-checked for ac 
curacy, the missile data in the 
Guide ate conveniently arranged 
by nation and by missile type for 
quick reference 


Missiles with military appli- 
cations ate divided into sur- 
face-to-surface, surface-to-air, 
air-to-surface, and air-to-air cate- 
gories. Non-military missiles and 
spacecraft; test missiles, drones, 
following headings: rocket air- 
planes, manned missiles, and 
spacecraft; test missiles, drones, 
and special vehicles; upper at- 
mosphere research rockets; and 
space research vehicles. 


Let this giant book start serv- 
ing you as an authoritative guide 
to the rockets, missiles, and 
spacecraft of the world! 
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CHIPPEWA Indians watch as tribal ricers board Chun King’s Norseman at a lake north of Winnipeg, Can., prior to harvesting. 


Airlift Takes Indians to Wild Rice Harvest 


Duluth, Minn.—Chun King Enter- 
prises, processor of native wild rice, has 
developed a combination Indian-rice 
cargo airlift and re-seeding operation to 
modernize an industry that heretofore 
has depended on canoes and strong 
backs 

Using 
Commander 


1 three-plane fleet—an Acro 
imphibious Trecker Gull 
and a CCF Norseman—Chun King is 
airlifting Cree, Sioux and Chippewa 
Indians to remote harvest sites in Min 
nesota and Canada, where Chun King 
has rights on 27 rice lakes alone 

The Indians, who have histories and 
treaty rights to harvest wild rice, in 
turn sell the product to Chun King, 
which packages it under the trade name 
“Nokomis.” 

The airlift was 
King’s president, Jeno I 
has, for some time, used the Aero Com- 
mander as the corporate plane. He first 
ran a test season for the Indian/wild rice 
airlift, utilizing the Norseman which 
proves useful, but is too small for the 


devised by Chun 
Paulucci, who 


job 

Paulucci surveyed the amphibian field 
and finally settled on the Trecker Gull, 
a twin-engine plane designed and built 
by. Piaggio in Italy and shipped to 
Trecker Aircraft at Milwaukee, Wis., 
for assembly and sale. Chun King paid 
$90,000 for the plane and revamped the 
interior to allow seat removal for cargo 
storage of about 1,000 Ib. Chief pilot is 
Virgil Koidahl 

The wild rice season starts in Wis- 
consin and Minnesota early in August 
and, moving north into Canada, usually 
lasts there until early October. But the 
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combination Indian-cargo airlift 
fully planned long before 

First, the company heads for 
council meetings to work out 
supplies, grub stakes and transport 
with the chiefs and their representat 
Meanwhile, Koidah] flies Chun K 
Leo Trepanier, who is in charge of 
procurement, to various harve 
where haulage by air is econo 
feasible, for a comprehensive pre-! 
survey 


; 


Scope of Operation 
As an example of the 

operation, Chun King holds ricin 

1 water-logged wildern 


OD 
s¢ pt 


mits im 
some 700,000 icTes In Manitoba 

In addition, Chun King has fostet 
system of stocking virgin lakes wit! 


rice, again working closely wit! 
Indians who eventually will mak 


actual harvest. Minnesota, for insta 


the source of half the crop; under 
tate law, only Indians may do the har 
esting 
As a central point for both the rice 
uirlift and shipments by surface means, 
Chun King built a processing plant at 
Nett Lake, Minn., on reservation land. 
Indians, who hold title to the plant, 
buying it with their earnings. Chun 
King pays from 40 to 90 cents per 
ound for raw rice, depending on the 
upply, according to Jim Lee, vice 
resident. Cost at the processing plant 
ranges from $1.20 to $2.70 per pound 
the finished, packaged product. 
Chun King puts about 500 hr. per 
ir on its aircraft fleet, exclusive of the 
| rice operation (which also im 
ludes re-seeding of harvest areas from 
the air after the season is over). The 
Gull flies about 120 hr. during the sea- 
n 
Chun King points out that the air- 


TRECKER Gull is the U.S. version of the Piaggio 136; hull and wings are made in Italy. 
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MISSILES AND SPACE DIVISION 


LOCKHEED 
Located in Sunnyvale and Palo Alto on the San Francisco Peninsula, 


Lockheed is the systems manager for such satellite programs as 
DISCOVERER, MIDAS ano SAMOS 


and is also designated as the manager, for these programs, of their 


COMMUNICATIONS avo CON TROL systems 


The following outstanding career opportunities are available in COMMUNICATIONS AND CONTROL: 


SYSTEMS ENGINEERING Prefer PhD or 


equivalent in EE, Physics or Mathematics 
with more than 5 years’ experience in fields 
of communication engineering, operations 


research or computer applications. 

Will be expected to establish system 
requirements, generate system design and 
perform system analysis on acquisition, 
tracking, readout, data links and command 
systems involving complex ground and 
space environments. Involves such 
endeavors as the initiation, participation 
in, the direction and monitoring of studies 
within LMSD and by associate and sub- 
contractors, generation of general specifi- 
cations for communication and control 
systems and the development of mathe- 
matical techniques and models of opera- 
tional and data handling systems for 


1103A and 1604 computers 


TECHNICAL DIRECTION Prefer MS or 
equivalent in EE or Physics with more than 
5 years’ experience in the design, develop- 
ment, integration and installation of 
ground and airborne communications and 
control equipment. Must have broad 
experience in more than one of the follow- 
ing areas: command transmitter/receivers, 
coders/decoders, data converters, control 
and display, data transmission, antenna 
systems, telemetry, instrumentation, logi- 
cal design, or compuier operations. 


SANTA CRUZ 


SUNNYVALE PALO ALTO VAN NUYS 


Must be able to translate overall system 
requirements into design and performance 


specifications for equipments. Involves 
technical direction of in-plant, associate 


contractor and sub-contractor effort on 


broad component and subsystem design 
tests and operations; and resolution of 


technical interface questions. 
COMMUNICATION AND CONTROL 
EQUIPMENT DESIGN Requires BS/EE 


or equivalent and at least three years’ 


experience in electrical, electronic, or elec- 
tro-mechanical design. Must have broad 


design experience in more than one of the 
command transmitters/ 


following fields 

receivers, coders/decoders, antenna sys- 

tems, control consoles, FM/FM, PAM 
instrumentation, or 


and PCM telemetry, 
data converters 

Involves detailed engineering design, 
design integration, development and life 
testing, and preparation of associated docu- 
mentation on hardware items of the types 


listed above 
Engineers and Scientists: If you are 
experienced in work related to any of the 
above areas, you are invited to write: 


Research and Development Staff, Dept. 
H-17B, 962 W. El Camino Real, Sunny- 
vale, California. U.S. citizenship or exist- 
ing Department of Defense industrial 
security clearance required. 


CANAVERAL 


Lochheed / MISSILES AND SPACE DIVISION 





HAWAITI 


FLORIDA 


lift is used only where it is imperative, 
since boat and truck transportation is 
considerably cheaper. The Gull, too, is 
limited to VFR on the rice runs and 
limited VFR on executive runs, since 
it has no de-icing boots. The planes 
are doubly valuable as communications 
centers, in that instructions for surface 
transportation to gain entry to lakes 
often are made from the air. 

Basically, Paulucci says, he hopes to 
expand the operation to the point where 
it will drive the consumer price of wild 
rice down to the level of the average 
family budget, rather than the luxury 
item it still is. By using his aircraft fleet 
as cargo carriers, seeders and spotters, 
Paulucci figures on a crop of 1,000,000 


Ib. or so this vear. 


PRIVATE LINES 


Dedication of Ft. Worth’s new heli- 
port, five minutes by car from the 
center of the city, was scheduled for last 
week with an airshow featuring military 
and civil helicopters. 





Omni indicator, now in production 
by Nova-Tech, Inc., Manhattan Beach, 
Calif., is an all-transistorized unit, 
weighing 12 oz. and priced at $385 
Instrument is self-contained requiring 


no additional power supply and can be 


operated in conjunction with any 


standard VHF receiver. 


Excess of $5 million in volume will 
be reported by the Distribution Di- 
vision of Southwest Airmotive Corp., 
Dallas, Tex., for its fiscal year ended 
May 31, an increase of some $2 million 
over the same period last year. Much 
of the increase is credited to airline 
provisioning for their new jet flects and 
emphasis on marketing parts and sup- 
plies to fixed base operators by the di- 
vision’s Dallas, Houston, St. Louis, 
Kansas City and Denver outlets. South- 
west Airmotive expects that final figures 
will show a total volume of approxi- 
mately $12 million for the business air- 
craft service company. 


New hangar to service business air- 
craft at San Francisco International 
Airport has been completed by Bay 
Aviation Services Co., formerly Oak- 
land Airmotive. Hangar can handle all 
sizes of aircraft on its 40,000 sq. ft 
Charles Hensel has been appointed 
service superintendent. 


First Sikorsky S-62 turbine-powered 
helicopter purchased for the offshore oil 
industry has been delivered to Petro- 
leum Helicopters, Inc., of Lafayette, La. 
Aircraft cost $247,000 and can carry 11 
passengers to rigs in the Gulf of Mexico. 
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LACROSSE ... 


one of those rare accomplishments 
that makes a man proud he’s an engineer 


When Lacrosse split a 2 x 4 from 19 
miles away, Martin-Orlando engi- 
neers knew they had a winner a 
one-shot killer. 

Lacrosse is the Army’s most accu 
rate surface-to-surface missile. It is 
fired from a highly mobile launcher 
somewhere in a rear area. A forward 
guidance team electronically picks 
up control of the missile in flight, 
and lays it dead on target. 

Lacrosse is the kind of accomplish- 
ment engineers dream about. It came 
out of Martin-Orlando. So did Persh- 

ing, Bullpup, and Missile Master. 
If you want success, recognition, 
| and the feeling of being first with 


the most, we'd like to hear from you. 
Florida sunshine, sparkling lakes 
and palm trees aren’t hard to take, 
either. Send resume to C. H. Lang, 
Director of Employment, The Mar- 
tin Company, Orlando 15, Florida. 


CURRENT OPENINGS for engineers 
in these areas: ground and airborne 
electronics + advance design + systems 
* aerodynamics + quality and test + 
reliability + electronic manufacturing 


WORK IN THE CLIMATE OF ACHIEVEMENT 








EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section include all employment opportunities—executive, management, 


technical, selling, office, skilled, manual, etc. 


COVERAGE eves oes el ese: 


Positions Wanted Selling Opportunities Wanted Employment Services 
a Part Time Work Selling Opportunities Offered labor Bureaus 


DISPLAYED ——--RATES——— UNDISPLAYED 

The advertising rate is $52.00 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. Te figure advance payment count 5 average 

than a contract basis. Frequency rates quoted on request words as a tine 

Position Wanted Ade are % of above rate 
An Advertising inch is measured %” vertically on a column—3 columne- counts as 1 line 
30 inches to a page of 10% if full payment is made in advance for 4 consecutiv 
insertions 

Subject to Agency Commission Not subject to Agency Commiasion 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 














ADDRESS BOX NO. REPLIES TO: Ror No 
Classified Ade. Div. of thia publication 


RESEARCH, DESIGN, and gp 


CHICAGO Itt: S20 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post &t 


HUMAN FACTORS ORIENTED ENGINEERS | roumons vacuum 


: Helicopter Pilots: Employment eopurtanttine. 
Challenging opportunities exist for creative and imaginative engineers Write: Petroleum Helicopters, Lafayette. La 
to work in the area of Structures Group Leader—Degree, Min. 7 yrs. 
experience Desire top notch, aguressive, 


1) Space Systems | structures expert capable of assuming back- 
( ) P . breaking workload with attention to grubby 





details as well as big picture. Smal! company 


(2) Escape Systems for Manned High Performance Aircraft and | chase (> cclame euncieee cee ate chee 
Space Vehicles | option for right man. Field of activity is com- 


plex structures for defense industry. Resume 
An appreciation for or interest in human factors aspects of engineering Ae — TD a emammae Reply to P-5110, 
is desirable. B.S. to Ph.D. and ability to write good reports or contri- 
butions thereto is required. Past experience relating to the preparation POSITIONS WANTED 

of research proposals would be helpful. These positions are non-routine Deo You Mave a Problem in Quality Control, 


’ re * Prey ee bes Programming. Field Support. Spares Procure- 
and require men with initiative and resourcefulne SS. | ment + years practical experience Super- 


: : : | visory Administrative, Field Support. Pro- 
Excellent employee benefits including tuition-free graduate study and a | gram Management, Experimental, production 
liberal vacation policy. Please send resume to: and maintenance. Enpert i Mnery Cel 

: tracts, specifications, and requirements docu- 
mentation. P.B. Box 7115, St. Louls 77. Mo 


E. P. Bloch 9500 hr. accident free world-wide Airtine 
| Captain, Sales Rep... Bus. Admi Sr. Naval 
ARMOUR RESEARCH FOUND: ATION Officer “— ly man will qu ialy one ° worth 
of Illinois Institute of Technology PW-50237, Aviation Week 
10 West 35th Street Chicago 16, Illinois Alstine Capt. Most Type and other ratings. 
Ag } 


1. 10 yre. airline. PW-5073. Aviation 
Week 





Airline Captain, 20 yrs. experience at 43. 
Positions Available at | now employed by trunkline carrier, wishes 
Research Corporati 


Ball Brothers ton corporate flying preferably Weatern New 
Boulder, Colorado NEED York. PW-5058. Aviation Week 


for Electronics Engineers 


To initiate the application of high speed digital 

techniques in a new field. Five years experience is > 
required.—Our Location in the Rocky Mountoins e 
offers cacellent recreational facilities. Top workin 
conditions, and benefita, Salary commensurate with 


— An employment advertisement in the 
EMPLOYMENT OPPORTUNITIES SEC- 
TION will help you find the engineers 
WH FRE you need. It’s an inexpensive, time- 

saving method of contacting competent P 
personnel for every engineering job in Need Engineers? 


| O fs U Y the Aviation industry. The all paid cir- 
i AVIATION WEEK offers 


culation of 

















Contact them through this 
you an opportunity to choose the best ° 


Featuring additional 


products, specialties 
& services for For rates and information EMPLOYMENT OPPORTUNITIES section 


write: 


qualified men available. 


the aviation field . 


Classified Advertising 
Division 




















FASTENERS FOR AIRCRAFT AND MISSILES 


Immediate Delivery A.S.—M.$.—6 Digit 
CEenTiFieD To GOVERNMENT SPECIFICATIONS 
Bol ts—Nuts—Rivets—Scre enn ae pinged and 
External Wrenching Bolte—Dowe!l and Lock Pins 
Mercury air parts co., inc. P.O. Box 12 
9310 West Jefferson Bivd., Culver City, Calif — 
phone—UPton 0-5 


Tele 923 Teletys- ~CVR' CY 4138 
TOUGH SPECIALS 10 DAY DELIVERY New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 
ENGINEERS + SCIENTISTS 


i . j 
(ontrol 
To 
[Infinity 


“se 


RESOURCES FOR 
'« THE CHALLENGE 
OF SPACE 


New $14,000,000 Space Technology Center, now being built near Valley Forge Park 17 miles from Philadelphia 


Opportunities in Advanced Systems 
Engineering for Manned-Space Vehicles 
at General Electric's Missile and 
Space Vehicle Department 


The growing emphasis on advanced lies in space systems at Missile and Space 
Vehicle Department —is demonstrated both by General Electric's investment of 
$14,000,000 for a new Space Technology Center now under construction, and by 
the formation of an independent Advanced Systems Engineering Section with the 
charter of developing systems to meet the requirements of the advancing space age. 





The Advanced Systems Engineering Section has been given responsibility 
and freedom for anticipating operationa! and performance requirements, conduct- 
ing advanced studies and performing preliminary systems designs on a broad 
variety of future space flight progran 


One major program currently ler way, from preliminary design through 
vehicle prototype, is the study of manned-space vehicles to accomplish future 
missions of military reconnaissance, satellite inspection, space vehicle mainte- 


nance, space flight logistics and supply, scientific and military experimentation, 

and space rendezvous. 

The Manned-Space Vehicle Program Of hallenging Openings for Systems Engineers 
with creative al n the following areas: 


Vehicle Systems Engineers Human Factors Systems Engineers 
STARTRACKERS Structures Crew/Compartment Cabin Arrangements 
Aerodynamics Flight/Crew Instrument Displays 
ana nssyatams —_—_‘M/rw Control Devin 
r y p . . 
INFRARED SYSTEMS Communications & Electronics Psychological/ Physiological 
instrumentation 
Space Fower Systems . . . 
Thermodynamics Space Environment Radiation 
, Missile Propulsion Pilot/Crew Support Restraint Devices 
analysis and design of Scanner, G@uidenee end Contest Life Cell Design 
Detector & associated electronics for 
Radiation sensing systems. Com Desirable experience for all these openings would be a broad background in the 
petence in analyzing and applying aircraft, missile or space field emphasizing the systems approach with ability to 
statistical and other techniques in develop concepts and feasible hardware solutions. 
handling low-level signals required 





Senior engineering experience in 


Apply by sending a brief summary of your background to: 
Send complete resume in Mr. D. G. Curley, Division 64-WH 


confidence to M. A. Keese 
MISSILE & SPACE VEHICLE DEPARTMENT 


omy in GENERAL @@ ELECTRIC 


St. Petersburg, Florida 3198 Chestnut t, Philadelphia 4, Pa. 
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EMPLOYMENT OPPORTUNITIES 


Interested in 





litronics” 


a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 








* To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology. 


In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation. 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft—pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS, 


e{]uttiiiiiiiiin 





For further information, submit 
your resume or make inquiry to 
J. L. Purfield, Personnel Department. 
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EMPLOYMENT OPPORTUNITIES 


Minuteman 
Missile 
openings 


for 


structural, 
mechanical, 
electrical 
and 
electronic 
design 
engineers 


The Minuteman solid-fuel cpm, designed for 
launching from underground silos and mobile 
platforms, incorporates technological advances in 
many areas. It holds a vital place in the nation’s 
future defense plans. 2 The growing Minuteman 
mobility program at Boeing offers important career 
futures to qualified Structural, Mechanical, Elec- 
trical and Electronic Design Engineers. Assign- 
ments are open in the following areas: 


HYDRAULICS 

AIR CONDITIONING 

POWER DISTRIBUTION SYSTEMS 
TRANSPORTATION AND LOGISTICS 
ELECTRONIC PACKAGING 

SOLID STATE CIRCUITS 

LAUNCH CONTROL SYSTEMS 
GROUND SUPPORT EQUIPMENT 
TEST INSTRUMENTATION 


BOEING 
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Location: Seattle, in the heart of the 
neongested Pacific Northwest, fa- 
nous for mild year-round climate, and 


exceptional cultural, academic, social 


ind outdoor recreational facilities for 
the whole family. Salaries are open. 
Liberal benefits. Send your resume, to- 
lay, to: Mr. W. B. Evans, P.O. Box 
707 - AVS, Boeing Aero-Space Divi- 
ion, Seattle 24, Washington. 





SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 inch for all advertising appearing on 
other than os nee basis. Contract rates on panne oo pa ni a a © lines. To figure advance payment count 9 
AN ADVERTISING INCH is mecsured % inch vertically on one column, 
3 columns—30 inches—to a page PROPOSALS, $2.70 a line an insertion 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additionai in undisplayed eds. 


Send NEW Ads or inquiries to Clossified Adv. Div. of Aviation Week, P. O. Box 12. N.Y. 36, N.Y 











ADDRESS ROX NO. REPLIES TO: Bow No 


ri f a” i Ad np of thia publication 
DC-6B a arte 
sie & VEW VORK a4: P.O. BR 12 
CHICAGH I aN Mick a ive 
SAN FRANCISCO § ; 68 Post &t 





Offering for immediate delivery a number of passenger airplanes 
for fly-away delivery at Los Angeles Int'l Airport, subject to prior FOR SALE 
sale. DC-3C Dakota Executive aircraft: Currently 


le ng overhaul and conversion to luxur 
s executive standard. No expense spared 
tal ¢t » since new only 6000 hours. With 
WESTERN AIRLINES, INC “iy ime pid teem, throughout Pre 
’ ° 15.06 Foreign currencies considered. An 


6060 Avion Drive Los Angeles 45, Calif. r Corp., 7 Birchin Lane, London. EC3, U.K 
Attn: K. W. Kendrick, Phone—Spring 6-2345 PBY. SA. Tow amphibians converted for 2 


passenger use. FS-3404. Avia 


All inquiries and arrangements to inspect airplanes should be directed to 





ready pd fy. TSO, S00. in fully om aoe 
ready t 620 ,O0 apection « ne 
FOR SALE NOW AVAILABLE 5 Blades fantory, recenatienel, 2 eee 
SPARE PARTS INVENTORY BELL DEMONSTRATORS 


Here is your opportunity to own a versatile i 
economical Bell 47) Helicopter in excellent | Experienced Preliminary Design Engineers 


~ . wanted or Services for Shares basis for 
C-46 — DC-4—DC-6 condition loaded with extras plush evelopment of four place. twin-jet executive 


4-place interior used by Bell for com sivesait. the ume to BO-4477, Aviation Week 

pony transportation and demonstrations 

AIRCRAFT serviced only by Bell personnel. Don’t 
miss this chance to sove on a Bell 

also Write, Wire or coll SEARCHLIGHT 


Commercial Soles Manager todoy 


PRATT & WHITNEY BELL Helitopter Company Equipment 


FORT y TEXAS 


R2800 CB16/17 ENGINES | ——————-_--——-4 | Locating Service 


NO COST OR OBLIGATION 


BUSINESS OPPORTUNITY 











THE gape gag INC. FOR S A LE read 


Call or Cable and 


yan ¢ C-46F AIRCRAFT ||| 2. 2=:::: 
Tel: TRiangle 7-3411 Cable: Flytiger x How, te weer ‘ ber a he 
. not nd ue the 


anted on t 


Passenger and Cargo w, oF On your own compan 








Convair Trade-in 


DOUGLAS DC-3 With or Without Searchlight Equipment 


200 MPH Al2 Autopilot -  T-Category Kit Installed Locating Service 
Trades Accepted. c/o AVIATION WEEK 


Frederick B. Ayer & Assoc. Inc Immediate Delivery P. ©. Box 12, N. ¥. 36, N. Y 
250 Park Ave., New York 17, N.Y four re em will 
THE FLYING TIGER LINE INC. 


MU 7-1800 
Burbank, Calif. 
For Lease DC6B Coll os Cable Searchlight Equipment Locating Service 


Available approximately Oct. 1, 1960 FRED BENNINGER Fo ENON Sam 
Executive Vice President P. O. Box 12, N.Y. 36, N.Y 








Interior to customer Specs Please help us locate the following eauipmen 


Tel: TRiengle 7-3411 Cable: Flytiger components 
Reply to P. O. Box 48-781, Miami, Florida 











DOUGLAS C-54B TO HELP YOU 


Beautiful 60-pass./cargo convertible 
zero time since overhaul Sell Equipment You No Longer Need 
available for lease or sale 


Use COMPANY 

Wnasenes £ WOLD ASSOCIATES i STREET 

551 e nN 17 a. se *. . = 
Tel: morray Win? Deed Searchlight” Advertising city 


Cable: BILL WOLD New York 
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Wold, William C. Asso. 


THE 1960’s WILL BE 
A DECADE OF TIME 
COMPRESSION 


More people will travel further in 
a shorter time—men will move in 
geocentric orbits at 18,000 mph— 
space probes will shrink our celes- 
tial environment. To accomplish 
these things, the time between re- 
search and application engineering 
will shrink dramatically. 


Convair believes that the full potential of 
Technology in the Sixties will be realized 
through ideas originating in the minds of 
creative scientists and engineers. To im- 
plement this conviction, Convair-Fort 
Worth is pursuing an active research pro- 
gram in the engineering and physical sci- 
ences. 


A position on the staff of the newly 
formed Applied Research Section offers 
opportunity rarely found for physicists 
and engineers at the doctorate level. Re- 
search programs in the fields of astro- 
physics, relativity, gravitation, physics of 
materials, and geophysics are in the for- 
mative stages of planning and activation. 
Active and mature programs in electron- 
ics, space mechanics, and thermodynamics 
are underway. 


If you can qualify, a position within this 
section will offer unlimited growth poten- 
tial. For further information, forward 
your personal resume to Dr. E. L. Secrest, 
Chief of Applied Research, Convair-Fort 
Worth, P. O. Box 748 A, Fort Worth, 
Texas. 


CONVAIR/FORT WORTH 


CONVAIR DIVISION OF 
GENERAL DYNAMICS 
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LETTERS 





Priceless R & D 


In addition to a waste of money and 
effort, one of the more serious effects of 
canceling or suspending needed defense 
projects such as the B-70 supersonic 
bomber is an inherent loss of research and 
development time which can seldom be 


bought back at any price. 
Epwarp KRAMER 


Glenshaw, Pa. 


. . 
Aviation Act 

It may seem strange to Mr. Nick Bez, 
Jr.. (AW July 18, p. 154) but not to many 
pilots, airline or non-airline, that their 
original enthusiasm for the Federal Aviation 
Act of 1958 has been more than dampened 
by certain phrases of the Act in practical 
or impractical operation. 

For one thing, it took a special act 
Congress to permit emergency sufferance 
for the supplemental air carriers to remain 
in business after the non-aviation courts got 
through interpreting the Federal Aviation 
Agency Act 

For another thing, it seems inevitable 
that more special acts or amendments will 
be required to let the “Big Brother Aviation 
Saviors” over at FAA know that democratic 
process and individual rights still have some 
meaning in this nation 

Perhaps “the creaking bureaucratic hand 
of the CAB” (Mr. Bez’s description) may 
not be the ultimate solution, but when 
emergency action is not required I believe 
that would be more. than preferable to 
some of the things that have occurred under 
the hand of the “Big Brother” approach 

Rosert E. Trimace 
Washington, D. C. 


of 


if 


High Spares Cost 


Subject: July 4 issue (p. 102), letter by 
LCDR Robert H. Belter, USN, Monterey, 
Calif 

Our LCDR is quite concerned about the 
cost of a toilet seat and the cost of a lawn 
mower if an aircraft company made it. He 
should be 

Perhaps he could do something about 
these high costs 

An examination of the requirements to 
design and build a lawn mower to military 
requirements may give him some insight 
into the problem: 


1. First, the design would be governed 
by.a. Procurement Specification which would 
define what is expected of the article. This 
would probably include operational condi 
tions, the standard —65F to +150F; opera 
tional attitudes from horizontal position to 
inverted (in case you wish to mow a ce” 
expected service life with no visibi> u« 
terioration of finish or measurable wear on 
component parts. Additionally, there would 
be reenirements for qualification tests, lift 
site manuals and operational 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


cast parts 


handbooks. Undoubtedly, any 
would require tests to destruction and radio 
graphic inspection. Design improvements 
(after the first delivery) and drawing changes 
(even though interchangeability was not af 
fected) would not be permitted without 
approval from the Pentagon, plus the pro 
vision of retrofit kits for all delivered units 
to keep all units in conformity 

All the raw matcrial must be bought 
to government specifications. Chemical and 
physical tests must be run on these mate 
rials and the results kept on file. Com- 
mercial material will not be satisfactory 
tolerances on the detail parts 
government requirements 
commercial lawn 


3. The 
made to- 
give fits to the 
manufacturer 


would 


mowcr 


4. All detail parts would require special 
finishes to government specifications which 
no commercial company can afford 


>. The engine and its accessories would 
have to meet rigid environmental conditions 
such as starting during extreme climatic 
conditions such as high temperature, low 
temperature, and in super steam humidity, 
salt air and dust. It would have to be fungus 
proof, explosion proof, etc 

6. The lawn mower and its container 
would have to meet drop tests of such 
magnitude that both units must be built 
like the proverbial Chick Sale 


In order to assure that all of the above 
listed requirements are met in their en 
tirety, the aircraft manufacturer is required 
by specifications (MIL-Q-5923, MIL-O 
9858, etc.) to maintain an elaborate quality 
control system. This means that the manu 
tacturer must have a separate quality con 
trol department, an inspection Organization, 
a reliability group, a quality assurance group, 
etc. Every detail part, regardless of how 
small or trivial it may be, must be com 
pletely controlled from raw material through 
all processes to the finished part 


The manufacturer must be able, through 
written records, to trace every bolt, nut 
washer, screw, etc., through every step of 
manufacture back to the original raw stock 
from which it wes-made. Every operation 
must be documented, checked and double 
“xq 

In order to accomplish this not only 
requires a large quality control organiza 
tion but expensive inspection ind = test 
equipment, as well as elaborate detailed pro- 
duction and quality control procedures. All 


of this adds rothing that is of visual value 
to the end product, but it certainly increases 
the cost of the item tremendously 

The lawn mower manufacturer is not 
faced with this problem. He can procure 
his material and parts from any source he 
sees fit—usually the one offering the lowest 
price 

He can maintain as little 
quality control as he deems necessary to pro 
duce a salable product; his policies and 
procedures are not dictated to by specifica 
tions. He is only concerned that the end 
product performs in the manner desired and 
the method of arriving at the end product 
is left entirely to the discretion of the pro 
duccr 

As long as such restrictions and re 
quirements, as noted above, are placed on 
all aircraft components and parts, the cost 
of such items will continue to be many, 
many times more than that of comparable 
commercial items 

The few items listed above do not begin 
to describe the many problems and frustra 
tions involved in designing and manufac 
requirements. I concur 
wholeheartedly with the LCDR that the 
custs are exorbitant by comparison with 
similar commercial items; however, this is 
no fault of the supplicr and a little self 
examination by, the procuring agencies should 


much or as 


turing to military 


make this evident 
I hope this information will give an in 
centive to our inquirer for pursuing this 
subject further. 
M. MAarprrosian 
Phoenix, Ariz. 


. * 
Deterrent Capability 

I'm afraid I cannot follow the reasoning 
behind the analysis of the B-70's penetra 
tion capability as pt sented in your article 
of Aug. 8, pp. 102-113 

It tated, “As bomber speed increases, 
so must interceptor speed increase to deal 
with the faster bomber.” 

Why? 

What about the Missileer concept? 

If | a Russian planner and were 
faced with a B-70 system I'd call for a 
super Eagle type missile and hang them 
under the old Bear turboprop airframes 
No matter how high or fast the B-70 runs, 
a string of missiles should bring it down 

We need a mobile deterrent system with 
call-back features, that’s true. But again, 
put the performance in the missile. Ship, 
barge and truck borne Polaris sys 
tems, or the Skybolt carried by existing ait 
frames em more sensible to me 

We may spend 1,000 megabucks for a 
B-70 system hoping the Soviets would then 
have to match it with 4,000, but they 
might meet the move with a paltry few 


wert 


sub, rail 


million 
That's the kind of hairpins they are 
Wittum WEaTHERED 


Fairheld, Conn 


P.S. All I know about this comes from 
my reading of Aviation Week, so if I'm 
wrong—cancel my subscription 
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Here’s why the Resistoflex 
Swaged Fitting is your 
Assurance of Reliability! 


Positive seal: swaged fitting is unaffected 
by variations in tubing wall thickne 
leak-proof sealing is maintained by tt 
stored elastic energy of socketand nipple 


Field production with factory-made de- 
pendability: Resistoflex portable tool 
used for field assembly of lines with 
swaged fittings assures correct depth of 
swage by positive stops, eliminates 
operator error. 


Tamper-proof design: fitting grip and 
seal cannot be loosened by misapplied 
wrench or by torque imparted to hose 
when tightening connecting nut to parent 
assembly. 


*Fluoroflex is a Resistoflex trademark, reg. U.S. Pat. Off. 
*Tefion is DuPont's trademark for TFE fluorocarbon resins. 


off proof grip: braid is interlocked 
ket grooves, cushioned by Fluoro- 
ner—the superior Teflon” tubing. 
tress points are eliminated by 
tribution of pressure effected by 
mferential swaging. 
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Resistoflex medium-pressure fitting 


Permanent, locked construction: swag- 
ing locks socket and nipple-nut assembly 
in relative position; fitting attachment to 
hose cannot be loosened by vibration, 
cold flow, or creep. (By cutting off the 
socket, expensive fittings can be salvaged 
for reuse with complete assurance of 
specified performance.) 


ORIGINATOR ARBON HOSE ASSEMBLIES 


RESISTOFLEX 


RPORATION 


COMPONENTS FOR ‘ MPERATURE AND CORROSIVE SERVICES 


Plants in Roseland. N. J. « Anaheim. Calif. « Datias, Tex. « Sales Offices in major cities 
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Why this 
ESNA floating anchor cap seal nut 


no 00 Mr -Leled eM el-m eo) woled betsy 


Toho aA=) at} or-Rer=) 


This Type A4040 floating anchor, base seal, capped nut has 

been selected to go along on the first manned space flights 

aboard the National Aeronautics & Space Administration's 

Astronaut capsule. We can’t illustrate this special application 

as yet, but we can tell you about the unusual performance Type A4040 
characteristics of this new design. 

Type A4040 is a self-locking anchor nut with a special 
“0”-ring in the base that provides an hermetic seal to prevent 
loss of air pressure through seepage along the bolt threads. 
The stop nut held captive inside the dome provides .020 inch 
minimum radial floating action to allow quick bolt installation 
in spite of slight misalignment of bolt holes. It is 100% seal 
tested before shipment. The seal is effective whether the bolt 
is installed or not, and is not destroyed by repeated bolt instal- 
lations. It will withstand vibration and temperature variations 
from.—70° F. to 400° F. 

The A4040 is a typical example of ESNA’s willingness to 
work on the special fastener problems faced by engineers who 
are designing for the space age. 

Let us send you complete details on the wide variety of cap 
seal nuts specifically designed for internal fuel tank fastenings 
to prevent seepage of volatile fuels: two lug (A2502) and its 
miniaturized equivalent A2506; one lug (A2507) and straight 
gang channel strips (G2500). Consider too, the access door 
design ors 31 morons by a football skuyegd ring of ELASTIC STOP NUT 
cap seal nuts such as the one illustrated above ‘and which is 

CORPORATION 


performing outstandingly in the int gral fuel tanks of one of 

the nation’s newest jet liners. OF AMERICA 
Write . . . Dept. $54-825, Elastic Stop Nut Corporation, 

2330 Vauxhall Road, Union, New Jersey. 
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